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EXECUTIVE SUMMARY

This Report presents the results of a study concerned with Environmental Impact Assessment (EIA) for the decommissioning of nuclear installations in European Union Member States and in the Applicant Countries in Central and Eastern Europe. The study, undertaken for the Environment Directorate General of the European Commission, took place between January 2000 and March 2001 under contract number B4-3040/99/136035/MAR/C2 entitled Environmental Impact Assessment for the Decommissioning of nuclear Installations. 

The study presents an analysis of the current situation in the European Union and in the Applicant Countries, and develops guidance for applying the relevant Directives for EIA to the specific issue of decommissioning nuclear installations although there is also scope for application to other large or controversial projects.

The first part of the report (Volume 1) describes the current situation in the EU Member States and Applicant Countries. On the basis of this status, the guidance presented in Volume 2 was developed. Draft versions of these volumes were reviewed by an independent review panel and were then subjected to detailed discussion and debate at a Workshop held in Brussels in January 2001. The Workshop was attended by more than 60 representatives of the nuclear industry, nuclear regulators, public interest groups and EIA experts. Some minor changes were made following the Workshop, a record of which can be found in Volume 3.

VOLUME 1

Legal Requirements and Guidance in the European Union

The requirements of the EIA Directives
 and of the relevant guidance
 on EIA methodology provided by the European Commission are reviewed. Although the existing guidance is necessarily of a general nature, the advice given (e.g. advice on the assessment of indirect and cumulative impacts, European Commission (1999)) has been taken into account in developing the guidance presented in Volume 2.

The report also examines the potential implications of two UN Conventions, the Espoo Convention on EIA in a transboundary context (adopted in 1997) and the Aarhus Convention on access to information, public participation in decision making and access to justice in environmental matters (expected to come into force in 2001).

Consent Processes for Decommissioning in Member States

In the European Union the process of transposing the EIA Directive, as amended in 1997, into national legislation is still ongoing in a number of countries, including Austria, Belgium, France, Germany and Italy; it has been completed in Denmark, Finland, the Netherlands, Spain, Sweden and the UK. It is likely that this process will be completed by all Member States by the end of 2001.

In all Member States a formal consent permit is required before decommissioning of a nuclear facility can proceed. In most Member States, the permit is granted under general nuclear or radiological protection legislation, with a requirement (usually under different legislation) that an EIA is undertaken before consent can be given.

The EIA Process and Public Involvement in Member States

There is a range of approaches being taken in the countries studied to the question of what the EIA process comprises. A key distinction is the extent to which there is a formal scoping procedure to establish the issues that should be addressed by the EIA, including consideration of alternatives. In the context of decommissioning, scoping provides the first formal opportunity for public involvement in the EIA process, although Member States have considerable discretion under the Directive as regards the nature of public involvement throughout the process. In practice the approach taken varies widely from one country to another.

Each of the participating countries must provide the European Commission with the information required by Article 37 of the Euratom Treaty, and would normally await a formal Opinion from the Commission before giving consent to proceed with decommissioning. In some countries (e.g. the UK) there is provision to proceed with decommissioning without such an Opinion where issues of nuclear safety arise; in such (exceptional) cases, consent to decommission could be granted except for activities involving the generation of radioactive wastes.

Consent Processes for Decommissioning in Applicant Countries

In each of the countries for which information has been obtained there exists primary legislation governing the safety of nuclear facilities. This legislation includes requirements for specific consents to be obtained from relevant national authorities before proceeding with decommissioning, generally requiring the preparation and approval of a decommissioning plan for the nuclear facility. A formal EIA for proposed decommissioning projects is at present only a requirement in some of the Applicant Countries. However, legislation in all Applicant Countries is under review with the aim of harmonisation with EU legislation, so it may be assumed that an EIA will become a requirement before consent for decommissioning can be granted.

The EIA Process and Public Involvement in Applicant Countries

With the exception of Lithuania and the Slovak Republic, the EIA process envisaged in the countries surveyed does not include a formal scoping phase. Public involvement is therefore often limited to reviewing the EIS. On the basis of the information obtained it appears that, for most countries, the provisions for public involvement in the EIA process meet the minimum requirements in the 1997 EIA Directive. The lack of provision for a scoping phase in most countries does mean that such involvement will be of a limited nature. However, since almost all the Applicant Countries surveyed have become signatories to the Aarhus Convention, their legislation in this regard can be expected to change (along with the legislation of individual Member States, and the EIA Directive itself) after the Convention comes into force.

Case Studies of Current Decommissioning Practices

There is limited experience of applying EIA to the decommissioning of nuclear power reactors in either the EU or in the Applicant Countries. The study examined in detail the approaches taken at three major NPPs currently undergoing decommissioning: Trawsfynydd (UK), Greifswald (Germany) and Vandellós 1 (Spain). In all cases decommissioning work began before the requirements of the 1997 EIA Directive were transposed into national legislation, and therefore the approaches for future decommissioning projects in these countries are likely to be different in various respects from the historical approaches recorded here. Removal of spent fuel from the reactor was, in all cases, defined to be outside the decommissioning process, i.e. it was regulated in the same way as fuel removal during reactor operation.

At Trawsfynydd, removal of spent fuel was completed in August 1995. Since that time, early decommissioning activities, such as removal of uncontaminated plant, have been under way in accordance with a decommissioning plan submitted to the nuclear safety regulator. The EIA process for decommissioning was required because of an associated application for development consent relating to use of the reactor buildings for the continued storage of radioactive materials.

The process of developing the preferred strategy (deferred decommissioning) included extensive consultations in the local community. This process was completed before it was decided to undertake an EIA in connection with the application for development consent. No formal scoping exercise was undertaken, though there were extensive discussions between the developer and the local authority, and with local interest groups, following submission of the EIS.

At Greifswald a licence to proceed with initial dismantling activities was granted in June 1995 by the regional (Mecklenburg-Vorpommern) Ministry of the Environment. It is not intended to incorporate a safestore phase in the overall programme. It was agreed with the regional authority that EIA (though not then mandatory) would be applied to specified phases of activity where it was considered that there could be a significant environmental impact. Until now the requirement for a comprehensive EIA has not been triggered for any of these activities.

The regional authority established an expert group to advise on all aspects of work at the site. The work of this group, which includes representation by local interest groups, is ongoing, though direct public involvement in the decision making process at Greifswald has been very limited.

At Vandellós 1, the EIS was submitted to the Competent Authority in August 1996 and consent to implement the deferred decommissioning strategy was granted by the Ministry of Industry and Energy in January 1998. In March 1996 a summary of the project’s major characteristics had been submitted to the Competent Authority as well as to the sectoral (i.e. nuclear) authority. In an extensive programme of consultation, this summary was then sent by the Competent Authority to 110 groups likely to be affected, including many local groups.

The process for selecting the preferred decommissioning strategy (involving a safestore phase lasting about 30 years before commencing final demolition and site restoration) was not part of the EIA process.

A significant factor in the perceived success of the EIS was the establishment by the Mayors of the affected municipalities of a Commission involving representatives of a wide range of local groups. The Commission has maintained an ongoing involvement with activities at the plant.

For each of the NPP case studies it is evident that different approaches were taken, particularly in relation to the involvement of the general public. The study also considered ‘best practice’ in the context of public participation by reviewing a number of case studies both inside and outside the nuclear field. It was concluded that there are likely to be significant benefits from involving the public early in the decision making process, e.g. in reducing and avoiding potential conflicts and in arriving at more robust decisions. These additional case studies demonstrated the importance of two-way communication and of easy accessibility of relevant information. Examples of different participatory processes are given in the report.

Role of EIA in NPP Decommissioning

The EIA process requires information to be provided on the main decommissioning alternatives considered by the proponent and the reasons for the choice of the preferred alternative, taking account of environmental effects (Article 5(3)). An implication of this requirement is that the process for selecting the decommissioning strategy is relevant to the adequacy of the overall EIA process. The considerations relevant to the choice of alternatives also have significant implications for cost and resource requirements, as well as for the overall adequacy of the EIA.

As regards the documentation required by different consent processes (relating to nuclear safety and environmental protection) one option is for all documentation relating to the safety, environmental and economic justification for a proposal to be brought together in an hierarchical EIS, with detailed safety and environmental assessments being part of the hierarchy, though focused on the specific requirements relating to nuclear safety or environmental protection. Such an approach is favoured by this study. It seems likely that a single consolidated document along these lines would also fulfil the information requirements related to Article 37 of the Euratom Treaty, which requires Member States to provide information relating to plans for the disposal of radioactive waste.

Resource Requirements

The cost and resource implications of an EIA for NPP decommissioning are influenced by a number of different factors, particularly:

· the approach to scoping and selection of the preferred option for decommissioning (e.g. whether one or more preferred options are taken forward for detailed assessment);

· the extent to which key impacts for assessment are identified during the scoping phase, so that effort during the assessment phase can be concentrated on these; and

· the approach taken to public involvement.

It is difficult to separate costs relating to EIA and those relating to the licensing process, e.g. safety assessments required by nuclear regulators provide much of the information required in the EIS on impacts to human health. Considering only those activities that are additional to those that will be required by the licensing process, the typical cost of an EIA for a NPP decommissioning project is likely to be in the range €1m - €1.5m, though this figure may be increased significantly where information obtained during plant operation cannot be relied on or where a significant programme of environmental monitoring is required.

Based on current experience, the time needed for a full EIA for NPP decommissioning is assumed to be in the range 1-3 years, depending in particular on the time allowed for public consultation in the early scoping phase. The time needed for detailed assessment work and preparation of the EIS is likely to be in the range 9-15 months, depending on the potential impacts and the extent to which earlier assessments can be utilised.

VOLUME 2

Volume 2 presents guidance for undertaking an Environmental Impact Assessment (EIA) of proposals for the decommissioning of a nuclear power plant (NPP). Included as an appendix is an example Environmental Impact Statement (EIS) that illustrates the scope and level of technical detail that would be expected (Appendix 2.1). Additional appendices are provided that describe the background to and methods for consultation and public participation (Appendix 2.2) and consider the differences between NPP decommissioning and that for other nuclear installations, to assist the application of this guidance to other facilities (Appendix 2.3).

Volume 1 noted the many differences between countries at both organisational levels (e.g. systems of local government) and cultural and community levels (e.g. communication networks and cultural norms). It has therefore not been possible to prepare detailed prescriptive guidance on how to undertake an EIA of a nuclear decommissioning project that would be applicable across all or even most EU Member States and the Applicant Countries. The contents of Volume 2 should therefore be viewed as general guidance, the application of which will require flexibility in interpreting the needs of the decision-making bodies and the stakeholder groups concerned.

At a number of points in this report specific methodologies, issues or alternatives have been discussed. These have been included for illustrative purposes and should not be taken to represent the best or the only way in which projects should be undertaken. Indeed it is generally true that reliance on a single method, whatever that might be, would be inappropriate and would risk overlooking important factors or options. A range of methods, issues and alternatives must be considered at each point and generally more than one must be selected for further application or development unless a strong case can be made for a single one.

The EIA Process

An overview of the EIA process is given, with particular emphasis on stakeholder consultation, as required by the EIA Directive itself and by the Aarhus Convention (which is expected to come into effect in Member States and in most Applicant Countries during the course of 2001.) Aspects of public consultation are considered in detail in Section 3.

It is suggested that the scoping phase should have three main complementary aims:

· promoting public involvement and enlisting public support for the proposals, thereby minimising the risk of costly delays in the process;

· selecting a preferred alternative from an initial range of options; and

· focusing the detailed environmental and technical studies on the issues of most relevance to the public and the decision makers.

A key conclusion of the study is that specific attention should be given to scoping, thus helping to ensure that the overall EIA process is undertaken in an efficient and cost effective way. This should also increase the likelihood that the decommissioning option(s) selected for detailed assessment will carry broad public support, a key element in reducing EIA costs and timescales.

Consultation and Public Participation

The study concluded that consultation and public participation is best undertaken as an integral part of the EIA process with elements being present in each of the broad phases of the EIA process.

The participation of the public in the different stages of the EIA process is discussed and various means of participation are presented for involvement in the screening, scoping, review, decision and monitoring phases as well as methods for involvement on an ongoing basis during the course of the impact evaluation studies.

Selection of Preferred Option(s) for Assessment

The study recommends that a preliminary qualitative assessment of feasible alternatives be undertaken against selection criteria developed through a stakeholder dialogue process. Those not meeting the selection criteria should be discarded and the others scoped for potential environmental impacts. This process, undertaken in conjunction with ongoing dialogue should be used to reduce the number of options to one or a few preferred alternatives, as well as establishing the impact factors for assessment.

The history, current status and anticipated future evolution of the NPP and associated buildings should be investigated. This should include investigation and assessment of the operating history, waste management practices and consequences of normal operations and any non-routine events leading to environmental consequences. The proposed development and the alternative options should be presented in terms of the project plan, key activities, descriptions of the principal engineering works, waste arisings, and the environmental situation at key stages such as completion of dismantling of plant in buildings peripheral to the reactor building.

The key features of the alternatives must be defined, concentrating on those issues identified as being significant in terms of the selection of alternatives for further assessment. A record of design decisions, and the reasoning behind them should be maintained. The justification for key decisions should be recorded in the EIS.

Baseline Description

The next issue addressed is the description of the current environmental situation, taking into consideration the areas which may be affected by the possible impacts (determined during the scoping phase). The various factors should be described in terms of the current situation and in terms of the trend (e.g. whether air quality is improving over time).

Identification and Assessment of Impacts

The identification of impacts that may affect the environment is addressed by consideration of a list of environmental factors potentially affected. An example of one approach for relating project activities and environmental factors is given in the form of a matrix. Other methods should be adopted in addition to a matrix method to ensure that all potentially significant impacts are addressed by the EIA process.

Impact Assessment

The process of impact assessment typically relies on the use of ‘impact indicators’, which provide a measure of their significance. Impact indicators may be simple environmental quality standards (e.g. statutory concentration limits for dust in air) or may require more detailed and sometimes subjective analysis (e.g. analysis of the change to the quality of the landscape). The selection and use of impact indicators must be presented and discussed in detail. Environmental indicators must be justified particularly where subjective criteria are used or where value judgements have been made.

Prevention, Minimisation and Mitigation Measures

In undertaking the EIA measures must be identified to prevent, minimise or mitigate the negative consequences of the development and to maximise the positive aspects. The effects of these measures need to be taken into account in assessing the impacts of the proposed development, with the residual impacts (those remaining even after the mitigation measures) being clearly indicated.

Monitoring

The final area to be covered by the EIA is the specification of an ongoing monitoring programme. This must meet a number of requirements including monitoring compliance with health, safety and environmental criteria (e.g. statutory limits for worker dose rates and limits for ambient noise levels) and also providing data to compare the predicted environmental situation with the actual situation. It should also ensure that the project (including prevention, minimisation and mitigation measures) is implemented as agreed including any additional requirements placed upon the developer by the competent authorities. Finally, the monitoring plan should be related to the Environmental Management System established for the implementation of the agreed decommissioning works, where such a system exists.

VOLUME 3
Volume 3 provides a record of the Workshop which was undertaken to present the findings of the study, particularly the guidance presented in Volume 2 and the Example EIS presented in Appendix 2.1.

Volume 3 and the associated Appendixes are intended to summarise the proceedings of the workshop and do not aim to provide a detailed account of all of the discussions that took place. The main text of Volume 3 summarises the discussions that took place during the workshop and is based around the relevant rapporteurs’ presentations (presented in detail in Appendix 3.3) and the ensuing discussions although points raised in other session workgroups and plenary discussions are included where appropriate. The aim is to give a good appreciation of the discussions and conclusions of the Workshop.

Copies of the Workshop Programme (Appendix 3.1), texts of the invited presentations (Appendix 3.2), bullet point summaries of the rapporteurs’ reports from the work group sessions (Appendix 3.3), a list of attendees (Appendix 3.4) and the results of a workshop evaluation survey (Appendix 3.5) are included at the end of the report.
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1 EIA AND NPP DECOMMISSIONING

1.1 Introduction

The EIA process encompasses the full life cycle of a Nuclear Power Plant (NPP), from siting activities through to plant decommissioning. The guidance developed here is focussed on the decommissioning stage, taken to mean the dismantling of the facility and eventual release of the land for other uses. The guidance is necessarily of a general nature and detailed aspects relating to specific plants must be addressed in way that takes account of the actual situation at that plant. An example EIS, illustrating the key issues and how they might be addressed, is presented as an appendix to this report (Appendix 2.1).

General concepts relating to environmental impact are introduced in the context of the procedural arrangements required by the EIA Directive (European Council 1985, 1997). Following definition of the general steps that make up the EIA process and a description of the possible assessment methodologies, the guidance focuses on the EIA of proposals to decommission an NPP. Each of the steps in the EIA and the information and characteristics for this type of project are considered. The EIA should assess the impact generated by the different dismantling alternatives considered in the project, the final aim being to provide information on the likely environmental consequences of the proposed project with a view to informing the overall decision-making process.

The EIA process outlined here provides a tool for the comparison and selection of alternatives and for communication and consultation with the public. Because the results of the EIA process will play a role in defining and modifying the proposed development it becomes an essential part of the overall decommissioning project. The EIA must therefore be incorporated into the overall project from the initial stage of conceptual design and not as a subsequent exercise to be superimposed on it.

A glossary of terms used in this report is provided in Chapter 11.

1.2 Application of the Guidance

The situation report presented in Volume 2 shows that there is considerable variation between countries in both the implementation of the EIA Directives and in the regulation of nuclear safety. In addition there are many differences at both organisational levels (e.g. systems of local government) and cultural and community levels (e.g. communication networks and cultural norms). It has therefore not been possible to prepare detailed prescriptive guidance on how to undertake an EIA of a nuclear decommissioning project that would be applicable across all or even most EU Member States and the Applicant Countries. The application of the guidance will require flexibility in interpretation of the needs of the decision-making bodies and the stakeholder groups concerned.

At a number of points in this report specific methodologies, issues or alternatives have been discussed. These have been included for illustrative purposes and should not be taken to represent the best or the only way in which projects should be undertaken. Indeed it is generally true that reliance on a single method, whatever that might be, would be inappropriate and would risk overlooking important factors or options. A range of methods, issues and alternatives must be considered at each point and generally more than one must be selected for further application or development unless a strong case can be made for a single one.

this guidance has been prepared in order to assist those involved in planning for the decommissioning of a nuclear power plant to assess and provide information on the likely environmental impacts in a way that contributes to an efficient and publicly acceptable decision-making process. They are not intended to be prescriptive, but rather to provide a blueprint for the application of EIA to specific decommissioning projects. It is recognised that the range of regulatory frameworks and cultural norms in different countries preclude the development of a single preferred approach for all decommissioning projects.

The early stages of the EIA process as set out in this document require efforts to be made to identify and involve the key stakeholders, including the general public. A fundamental requirement is that the outcomes from the EIA process are applied to the ongoing design activity, e.g. so that stakeholder views and concerns expressed during the preliminary stages can be taken into account by project designers. The nature of public involvement should be a dialogue, i.e. a two-way flow of information, with the overall objective of developing and implementing a decommissioning strategy that carries broad public support.

Processes that may be used to evaluate potential environmental impacts are discussed in the report and reflected in the example EIS presented in Appendix 2.1. Individual assessment techniques, or the existence of particular impacts described in the example EIS, will not necessarily be applicable to any given project. However, the broad issues that are addressed must all be included within an EIA.

1.3 Impact Analysis Methodology

1.3.1 Introduction

There is no general methodology for carrying out EIA that is applicable to all projects and all countries. However, there are general approaches that, when used by an interdisciplinary team, will allow the impacts produced by a project to be analysed and included in the EIS.

Standard methods are typically used to help in the identification of impacts (scoping) and these are considered in the next section. Having identified the scope of the study, the various impacts being investigated need to be predicted, in terms of their likely change from baseline conditions, and then assessed, in terms of their significance. In assessing the significance of impacts, comparison with environmental standards which exist in various countries are appropriate where impacts can be quantified; for more subjective impacts (e.g. landscape impacts) qualitative assessments need to be undertaken encompassing the views of both the public and experts.

One approach for assessing impact significance is the use of indicators. This approach is becoming more widespread as more research is carried out on indicators and as more information is gathered. As such, special consideration is given to the possible use of indicators below.

The following sections include methodologies to assist in the identification and analysis of impacts generated by the project.

1.3.2 Identification of impacts

The identification of impacts is crucial to the EIA as it determines where assessment resources should be directed. To some extent, the scope of an EIA is predetermined by legislation, with the EC Directive, for example, requiring that the effects on human beings, fauna and flora, soil, water, air, climate, the landscape, material assets and cultural heritage and the interaction between all of these effects are identified, described and assessed (Article 3). A thorough scoping exercise will help to indicate which of all these potential effects (and other effects not represented in this list) deserve the most attention for a particular decommissioning project.

To complete a thorough scoping study for the identification of impacts, a number of methods are available. The most widely used formal methods are based on the drawing up of checklists, impact identification matrices, interaction matrices and network diagrams. These methodologies and the less formal ‘ad hoc’ approach may be of use for the entire EIS process or for specific parts of it. There are multiple variations on these methods, as may be found in the bibliography (e.g. Fernandez-Vítora 1997; Canter 1998; Bisset, 1980; Orea 1999; MOPT 1989–1995). The most common methods are:

· Ad hoc

Where no previous studies have been made which are specifically applicable to a site or situation, wide consultation of the public and experts is carried out in order to determine the impacts which may be significant. The approach is referred to as ‘ad hoc’ because it has no obvious structure, but it often forms the basis on which formal methods (discussed below) are based.

· checklists

These may be simple lists or descriptive lists. Simple checklists serve for preliminary assessments but since they do not provide information on specific data or estimation methods they are not recommended for the prediction and assessment of impacts. Descriptive checklists include environmental factor lists and information on how to predict and assess impacts.

· impact identification matrices

These are matrices that relate those project actions that might affect the environment with the components of the physical and socio-economic environment that might be affected. When there is an interaction, the intersecting box of the matrix is marked with a symbol and the interaction is subsequently analysed. These matrices make it possible to identify impacts, although their main use lies in the fact that they are the starting point for more complex matrix methods.

· network diagrams

These are methods that integrate the causes of impacts and their consequences through identification of the interrelations between the causal actions and the environmental factors that they affect. They are particularly effective for the identification of indirect impacts and for additive and synergistic effects.

As well as these approaches, potential impacts can be identified using:

· general or specific questionnaires

· generic lists of similar projects from directives or regulations or from other EISs

· generic lists for EIAs

· for projects including particular geographical areas or particular classes of area, standard lists of specific projects relating to these areas.

Each of these approaches has its own particular strengths and weaknesses. Checklists, for example, identify impacts but do not associate them with particular activities, making the identification of mitigation measures more difficult. Matrices do associate impacts with project activities, but do not identify indirect impacts and may not be entirely applicable to a new decommissioning project if originally designed for use in a different situation. As a result, it is suggested that a combination of approaches be used for each project.

Probably the most widely used methodology for the representation of the impacts identified is the impact identification matrix. Figure 6.1 includes an example of this matrix, applied to the decommissioning of nuclear power plants, and should provide a useful starting point for the identification of impacts associated with decommissioning projects. This matrix should not, however, be considered exhaustive.

1.3.3 Indicators of impact

An ‘impact indicator’ is a variable that reflects the implications of an environmental impact, social as well as technical, in order to reflect a social concern regarding the environment and incorporate it into the decision-making process.

Regardless of the type of assessment to be performed, impact indicators are a useful tool for the assessment of the environmental effects of the project. They are often in themselves an assessment methodology, inasmuch as they reflect the value of a parameter that measures impact; such a parameter may be associated with limit values established by the competent authorities or with guideline values reflecting the possible behaviour of an environmental factor.

The quantitative assessment of an impact, by means of methodologies and parameters developed for this purpose, will always be a more objective assessment than a qualitative appreciation. The specification and use of impact indicators is therefore an important part of an EIA.

There are various lists of indicators that have been developed by different countries and organisations, e.g. Spain, Canada, the Netherlands, Norway, Sweden, the European Union, OECD and the United Nations Economic Commission for Europe and the European Environment Agency (European Environment Agency, 1999). The most widely used model internationally is probably the so-called ‘Pressure – State – Response’ or ‘PSR’ model (OECD, 1993), based on the concept of causality. This model divides indicators into three different types:

· pressure indicators: this reflects the direct or indirect pressures on the environment as a result of human activity, causing change to the quality and quantity of natural resources; e.g. emission of radioactive effluents and water consumption;

· environmental status indicators: these describe the quality of the environment (flora, fauna, soil, air and water) and the quality of the natural resources associated with processes of socio-economic exploitation; e.g. concentration of radioactive particles in the air and water quality; and

· response indicators: these reflect environmental consequences the level of social and political effort in relation to the environment and natural resources; e.g. use of filtration units and water prices.

Each country or organisation divides environmental issues into major areas, in which these indicators will be framed.

The following is a typical list of the environmental factors that should appear, based on the EIA Directive:

· human beings (health);

· air;

· climate;

· water (surface and groundwaters);

· soil;

· landscape;

· flora and fauna;

· the ecosystem;

· material goods;

· cultural heritage;

· land use;

· the socio-economic system;

· noise and vibration levels; and

· traffic levels.

As indicated above, the literature contains lists of indicators for each area, drawn up by different countries and institutions, that may serve as a starting point for the development of a specific list for the project to be assessed (e.g. Spanish Ministry of the Environment, 2000). Consideration in selecting these indicators should be given to a range of issues, including comparability, representativeness, sensitivity to change, scientific validity, usefulness in decision-making, international agreement, etc.

Section 7.1 includes examples of environmental indicators for the decommissioning of nuclear power plants, along with the general approaches used to quantify those impact indicators considered to be relevant to an NPP decommissioning project.

1.3.4 Impact assessment

Criteria for assessment of the significance of impacts should be developed in collaboration with all stakeholders; the process for such interaction is indicated in section 3.3.2.2 later in this volume.

Where impact assessment is carried out on a qualitative basis, for example, for visual impacts and some cultural heritage impacts, the criteria used should be clearly indicated. The magnitude of the impact is the scale of the effect of an action on a given environmental factor and is derived by applying the aforementioned criteria to each of the actions relative to the baseline condition. Likewise, in assessing the significance of the impacts, the criteria used should be clearly indicated and justified.

For impacts which can be quantified, their magnitude can be determined in numerical terms as a likely change from baseline conditions. Assessment of the significance of the impact can then proceed based on, where they exist, environmental standards relevant to the particular environmental parameter. For example, water quality and air quality are subject to standards and these should normally be the criteria against which the significance of the impacts are gauged.

1.3.5 Presentation of assessment results

Without prejudice to the final criteria which may be agreed, examples of such criteria are given below for illustrative purposes:

· an impact may be considered to be ‘insignificant’ when there is a high degree of certainty that any resulting changes to the baseline situation will be trivial.

· an impact may be considered ‘minor’ where the magnitude and importance of the impacts are low (or are beneficial).

· an impact may be said to be ‘moderate’ when the original conditions are expected to recover after a relatively short period of time following completion of the project, or when the loss of a common resource occurs.

· an impact may be said to be ‘severe’ when irreversible impacts occur and/or when uncommon resources are lost.

· an impact may be said to be ‘critical’ when its magnitude is above a national or international limit (such as an EU limit value for air pollution) or when nationally or internationally recognised resources are adversely affected.

Each of the categories of insignificant, minor, moderate, severe and critical need to be defined precisely for each type of impact. The assessment of impact significance must consider both the magnitude of the impact and its importance placed into context. An example taken from a UK EIS (Land Use Consultants & EIA Unit, 2000) is given below for assessment of impacts on fauna and flora. The example defines the importance of the resource and the magnitude of the impact leading to a matrix of impact significance.

	Level 
	Examples (adapted from Regini, 2000)

	International
	Internationally designated or proposed sites such as Ramsar Sites, Special Protection Areas and Special Areas of Conservation, or sites meeting criteria for international designation. Sites supporting populations of internationally important species.

	National
	Nationally designated sites or non-designated sites meeting national designation selection criteria. Those containing viable breeding populations of any key species or habitats identified as being rapidly declining nationally or globally threatened. Sites supporting viable breeding populations of very rare species (excluding scarce species), or supplying critical elements of their habitat requirements

	Regional
	Sites containing viable areas of regionally threatened habitats, comfortably exceeding criteria for designation as locally important, but not meeting national designation selection criteria. Sites supporting viable breeding populations of nationally scarce species or supplying critical elements of their habitat requirements.

	High Local
	Sites meeting the criteria for a county or metropolitan area designation, which may include amenity and educational criteria in urban areas. Ancient semi-natural woodland. Sites supporting viable breeding populations of species known to be county/metropolitan rarities or supplying critical elements of their habitat requirements.

	Moderate Local
	Undesignated sites or features considered to appreciably enrich the habitat resource within the context of a District. Amenity and educational functions will be recognised in urban areas. 

	Low Local
	Undesignated sites or features considered appreciably to enrich the habitat resource within the context of the local community. (e.g. a species-rich hedgerow).

	Negligible
	Low grade and widespread habitats.


	Impact Magnitude
	Definition



	High
	Loss of most of the site (i.e. > 50% of the site area). Other effects (e.g. disturbance or damage arising from pollution) including indirect impacts having an adverse impact equivalent in nature conservation terms to a loss of > 50% of the site area.

	Medium
	Loss affecting 20-50% of the site area. Other effects (e.g. disturbance or damage arising from pollution) including indirect impacts having an adverse impact equivalent in nature conservation terms to a loss of 20-50% of the site area.

	Low
	Loss affecting 5-19% of the site area. Other effects (e.g. disturbance or damage arising from pollution) including indirect impacts having an adverse impact equivalent in nature conservation terms to a loss of 5-19% of the site area.

	Very low
	Loss affecting up to 5% of the site area. Other effects (e.g. disturbance or damage arising from pollution) including indirect impacts having an adverse impact equivalent in nature conservation terms to a loss of up to 5% of the site area.


	Impact magnitude
	Value of feature

	
	Inter-national
	National
	Regional
	High Local
	Moderate Local
	Low Local

	High
	Critical
	Major
	Major or moderate
	Moderate or Major
	Minor or moderate
	Minor

	Medium
	Critical
	Major
	Major or moderate
	Moderate
	Minor or moderate
	Minor

	Low
	Critical
	Major or moderate
	Moderate
	Moderate or minor
	Minor
	Negligible or minor

	Very Low
	Critical or Major
	Moderate
	Moderate
	Moderate or Minor
	Negligible
	Negligible


It is anticipated that a similar approach can be taken for other impacts with the various criteria indicating the importance and magnitude of impacts (including those presented in the above example) being agreed by stakeholders (see section 3.3.2.2). For impacts such as those on air quality, assessment criteria may be based on EU standards (guide values and limit value for pollutants); for impacts such as those on the landscape, quantitative prediction is not possible but it will nevertheless be possible to determine criteria to be developed in collaboration with stakeholders.

The text of the environmental impact statement needs to make it very clear how each of these levels has been defined for each of the impact categories.

1.4 Project Team

Although the establishment and management of a project team does not strictly form part of the EIA process, it can have an important bearing upon the work. The nature of the assessment work means that specialist consultants are generally used to undertake separate elements of the EIA. They are often given a scope of work and allowed to complete this in isolation from the rest of the project. The core project team will include some of the technical expertise required by the project but the team will also need to co-ordinate the efforts of experts from a range of technical areas. Continuous communication is required between the constituent parts of the overall team and high quality project management is therefore required in order to ensure that these separate parts are carried out in an effective manner.

The areas of technical expertise that are required for undertaking the EIA and preparing the EIS would be expected, amongst others, to include:

· for dismantling work: mechanical engineering, chemical engineering, civil engineering, operational radiological protection, waste management engineering, risk management.

· for impact evaluation and assessment: meteorology, geology, hydrogeology, hydrology, soil science, agriculture, landscape and visual, climate, noise, transport, zoology, botany, ecology, sociology, economics, environmental radiological protection, environmental engineering and risk assessment.

1.5 Relationship with Other Decommissioning Documentation

It was noted in Volume 1 that the EIS is one of a number of documents required by a variety of national and international regulatory systems. In some states the EIS will be the basic document bringing together all other documentation and will form the basis of a single co-ordinated decision covering all other permitting and authorisation procedures. In other states the nuclear regulatory system will form a similar role, with the EIS being one of the documents supporting a decommissioning licensing process. In many states there is no clear definition of which, if any, regulatory decision-making process will make the final decision.

It will be important at the outset of each EIA to define the role and scope of each element of the regulatory system and the co‑ordination of these documents. The establishment of good communications with the authorities responsible for determining the various elements of the systems will be a key factor in determining the efficiency and effectiveness of the overall process.

THE EIA PROCESS

The role of EIA as a tool for pollution prevention and minimisation has gained wide acceptance since the late 1960s. Sheate’s (1994) definition (Volume 1 Section 6.3) incorporates the following key principles:

(
EIA identifies and assesses a project’s likely significant environmental effects to inform decision-making;

(
EIA allows the consideration of the environment early in the decision-making process on a proposed project;

(
EIA enables proposals to be modified in light of potential impacts in order to eliminate or else mitigate them.

The EIA process outlined in this guidance document is shown in Figure 2.1. This process is consistent with the EIA Directive (European Council 1985, 1997) as well as with the other international commitments made by the EC (e.g. the Espoo Convention and the Aarhus Convention). It is also consistent with best-practice guidance documents such as the EC Guidance on Screening (EC 1995), scoping (EC 1996a) and, so far as is possible, both the draft guidance on public participation (ERM 2000a) and the proposed amendments to the best-practice guidance documents (ERM 2000b).

The EIA process can be divided into five broad phases, which are described in the following sections.

· scoping

· environmental impact evaluation

· EIS preparation

· EIS review

· EIS decision.

Extensive reference is made to the numbered steps in Figure 2.1.

1.6 Scoping

The scoping stage is the time when, among other things, the scope of work for the EIA is defined. At this stage stakeholders (including competent authorities and the developer) should have an opportunity to express their opinions and concerns over the proposed decommissioning project and have these taken into account. The decision-making procedures and criteria should be described at this stage and feasible alternative(s) selected.

In spite of not being formally required by the EIA Directive, the introduction of a formal scoping stage with stakeholder involvement has gained wide support for its advantages and is generally considered to represent best-practice (EC 1996b, ERM 2000b). Formal scoping ensures that stakeholders learn of the proposed development at an early stage, that key concerns are reflected in the scope of the EIA and that resource use is optimised in further stages by focusing on the previously agreed fundamental elements for evaluation. In addition it has been found (EC 1996b) that one of the principal causes of significant costs and of time delays to the decision making process are lack of a proper scoping exercise and the subsequent failure to undertake systematic study resulting in the need for supplementary information.

Scoping corresponds to Steps 1-10 of the proposed process (see Figure 2.1). The feasible alternatives to be subjected to EIA are selected in this phase, firstly by rejecting alternatives which do not meet agreed decision-making criteria. These criteria are likely to include considerations such as unacceptable environmental risks or excessive cost. Reducing the number of alternatives in this way makes the scoping phase more efficient in terms of the use of resources.

Detailed guidance on the structure of the scoping stage cannot be given because of the many regulatory, organisational and cultural differences. In some states an EIA Commission will oversee the scoping process but in most countries the scoping stage will need to be adapted to the local circumstances.

However, the importance of the scoping must be recognised. It will play a role in defining the detailed design of the final preferred option and to achieve this in a way that enlists broad stakeholder support it must be done openly, allowing for involvement from all stakeholders.

1.6.1 Steps 1 and 3: Identification of stakeholders and list of stakeholders

The input of stakeholders is vital to the success of the scoping stage and thereby to the entire EIA process, thus it is important to start by identifying all stakeholders and listing them in a single document. The list of stakeholders should include all contact details and be made publicly available.

1.6.2 Step 2: Outline of feasible alternatives

Also at the start of the process, and in parallel with the identification of stakeholders, an initial outline of feasible alternatives should be prepared. 5. The initial definition of feasible alternatives must be based upon a number of considerations including the areas identified by IAEA (1999) (see Section 4.1) and other issues likely to be of concern to the public such as intergenerational equity and the public perception of the risks associated with the project. These alternatives are later screened, on the basis of agreed criteria, to obtain a list of the alternative(s) to be assessed in more detail.

1.6.3 Step 4: Definition of decision-making procedures and criteria

This is the core of the scoping stage. The agreed decision-making procedures and criteria are used throughout the EIA process and thus the widest support from stakeholders should be sought. Public participation plays a key role in integrating the public’s concerns in the EIA and in the decision-making process in general (see Section 3).

Another aspect to be considered at this point is the definition of the project baseline, specifying the existing situation against which comparisons of potential environmental impacts should be made.

It is expected that Steps 1-4 would take from 3 to 6 months to complete. The amount of time required depends to a large extent on the degree of support for the decommissioning project. If there are disagreements between stakeholders, repeated meetings may be necessary before reaching an agreement on the scope.

1.6.4 Step 5: Alternatives compared with agreed decision-making criteria

A first screening of the proposed feasible alternatives should be undertaken as part of the public participation procedure at this stage. The aim of this step is to concentrate resources on the investigation of realistic decommissioning options.

1.6.5 Step 6: Public information on agreed decision-making criteria and remaining alternatives

The public should be informed about the results of this first part of the scoping stage, i.e. the decision-making procedures and criteria as well as the alternatives selected for further examination.

1.6.6 Step 7: Scoping for impacts of remaining alternatives

The remaining alternatives must then be scoped for impacts, in order to select the final alternative(s) for the remainder of the EIA process. This ensures that only alternatives that are technically and financially feasible, socially acceptable and with potentially low environmental impacts are subjected to a detailed assessment.

1.6.7 Step 8: Draft scoping report

A draft scoping report is produced at this stage, establishing the scope of the EIA for the decommissioning project. This document is made publicly available.

The process including the rejection of alternatives not meeting decision-making criteria (Step 5) through to the production of the draft scoping report (Step 8) is expected to take approximately 3-6 months.

1.6.8 Steps 9 and 10: Discussion and agreement of draft and final scoping reports

As scoping is the key to an efficient EIA process, helping to focus all resources onto the significant issues of concern, all stakeholders must have the opportunity to discuss the draft scoping report, and outstanding issues or inaccuracies are pointed out at this stage (Step 9). The public review of the draft scoping report should take place according to the guidance on public participation provided in Section 3 and is expected to last approximately 3 months.

A final scoping report (Step 10) is then produced and made publicly available. This report incorporates all the changes agreed to the draft report at the stakeholder meeting, and this document then forms the basis of the EIA to be undertaken.

1.7 Environmental Impact Evaluation

Once the scope for the EIA has been defined, the developer may proceed with the environmental impact evaluation. In order to make an assessment of the potential environmental impacts and define ways to mitigate or eliminate them, as well as how to ensure their proper monitoring, a series of steps need to be undertaken.

1.7.1 Step 11: Determination of the environmental baseline

In order to predict the potential environmental impacts of the proposed project, the initial environmental conditions must be known. Environmental damage varies according to the initial conditions: for example, a given level of emissions may be more damaging in ecologically-sensitive zones or may surpass the ecosystem’s tolerance level if the area is already polluted; tall structures may be tolerable in industrial areas but not within a site of outstanding natural beauty.

The definition of the baseline conditions (e.g. meteorological conditions, geological formations, groundwater flow direction) also provides data necessary to make impact predictions. Because the same baseline conditions apply to all of the options this step can be started before the full scope of the EIA has been agreed. There may be some unnecessary expenditure incurred but this would be small compared to the wider project and is likely to be more than offset by the benefits of completing this stage early in the process.

1.7.2 Step 12: Impact identification

Potential environmental impacts are identified at this stage, based on parameters related to the degree of physical and socio-economic impact, as well as according to the public perceptions and values. For each alternative being evaluated, a separate analysis needs to be carried out to determine the likelihood of environmental impacts.

1.7.3 Step 13: Assessment of the significance of impacts

This step considers the implications of the impacts identified previously and assesses their significance. Significance can be gauged relative to environmental standards or to public perception for some more subjective impacts. Frequent dialogue with stakeholders throughout the Environmental Impact Evaluation can, therefore, be very helpful.

It is important for this step to include an evaluation of the uncertainties associated with specific assessments. In particular it must be made clear whether predictions represent best estimate or worst case scenarios, although in most cases it will be appropriate to present both.

1.7.4 Step 14: Development of mitigation measures

One aim of EIA is to try and remove or reduce to acceptable levels all the impacts which may occur. The identification of possible mitigation measures must have the agreement of the developer if they are to be included in the EIS.

1.7.5 Step 15: Listing of residual impacts

Mitigation can rarely remove all the identified impacts and a clear statement has to be made about the impacts which would still occur even after the implementation of the mitigation measures.

1.7.6 Step 16: Development of a monitoring plan

In recognition of the fact that the evaluation of impacts is subject to uncertainties, it is appropriate to develop a monitoring plan which would be able to check that the residual impacts identified are the only ones which occur. This would ensure that no unexpected impacts arise and that the proposed mitigation measures are working adequately. If unexpected impacts do arise, this would give an opportunity to take remedial action.

The study to evaluate the impacts of the alternatives under investigation (Steps 11 to 16) is expected to last up to 12 months. This timing depends on the information which is already available and that which must be specifically collected (e.g. local meteorological and ecological data).

The developer may have an ongoing communication with stakeholders during this phase in order to ensure that their concerns are being properly addressed and that local and expert knowledge have been used effectively.

1.8 EIS Preparation

The product of all the environmental studies taking place in Steps 11 to 16 is reported in the EIS, which typically is written as the evaluation work is taking place. The EIS is the public report of the study that has taken place and needs to convey the information gathered in an understandable way.

After the EIS is produced, it may be issued as a draft version and subjected to a public review. This review is recommended when the project has proved to be controversial, but the stage may be omitted if there is already a large degree of agreement. After the final EIS is produced (Step 17), it must be made publicly available and submitted to the competent authority (Step 18).

Appendix 2.1 contains an example EIS which illustrates the scope and content that would be expected in an EIS of proposals for the decommissioning of a nuclear power plant.

1.9 EIS Review

Once the EIS has been submitted to the competent authority, it forms part of the information on which a decision is based. As such, it needs to be checked to ensure that appropriate evaluation techniques have been used and that there is no undue bias. (The involvement of stakeholders earlier in the process should make this stage little more than a formality.)

The EIS review is normally the responsibility of the competent authority. Each country has defined the procedure for undertaking the EIS review; this normally involves the public (e.g. allowing them to submit comments, organising public meetings or hearings) and/or expert committees (e.g. the EIA Commission in the Netherlands). Sometimes, although the review is formally the responsibility of the competent authority, public meetings may need to be organised by the developer. Section 3 on public participation gives more guidance on how to undertake the EIS review.

1.10 EIS Decision

Depending on the country, the decision made by the competent environmental authority may or may not be binding on the sectoral authority (e.g. the nuclear safety authority), i.e. the decision on the EIS may be the sole decision required in order to authorise decommissioning or may be but another source of evidence feeding into the sectoral decision-making process. Decisions may approve the proposed development, reject it, or approve it subject to meeting certain conditions. In any case, the EIS decision should be justified and be made publicly available. Once the decision has been made the EIA process can be said to be complete although the monitoring programme must be implemented and the results of this programme must also be made publicly available.

Figure 2.1 The steps of the EIA process
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2 CONSULTATION AND PUBLIC PARTICIPATION

2.1 Introduction

The definition of a public participation strategy for the EIA of proposals to decommission a NPP will depend on various factors, including the stage of the EIA in question and the specific context in which the EIA takes place.

The public should be allowed to participate in the EIA process in order for the wider decision-making process to be consistent with a democratic system and also for sound practical reasons (see Appendix 2.2). It must be remembered that EIA is a decision-informing process and not a decision-making process in itself, i.e. the EIS and any associated reviews and comments (e.g. recommendations of supervisory bodies, public comments, minutes of public meetings) are used by the decision-maker in order to make an informed and publicly accountable decision. What public participation does not do is to hand over to the public the decisions on the project design (e.g. final selection of an alternative) or the final decision.

An important aspect of undertaking an EIA for a nuclear decommissioning project is that the decision to undertake the project will normally already have been taken. Therefore the focus of the assessment would normally be on how and when, rather than if, the project should be carried out. The comparison and selection of alternative decommissioning strategies will form the basis of the assessment.

Another key feature of nuclear decommissioning projects is their high public profile; there is likely to be a broader public support for the project if information on alternative decommissioning strategies is available and the public is consulted on them.

The results of any public participation exercise allow: (1) the public to express their concerns and give input to the process; (2) the developer and/or competent authorities to define Terms of Reference which reflect the public’s concerns; (3) the developer to design their proposed project (including the selection of an alternative) taking into account the concerns of the public; (4) the public to verify that the EIS has been properly undertaken; (5) the public to express their opinion on the project’s acceptability (in light of the environmental assessment); and (6) the decision-maker to consider, amongst other factors, the public’s views in its decision.

The responsibility for facilitating public participation depends on the stage of the EIA process and the country-specific legislation. Thus, some countries may require the developer to organise the participation, including any mandatory public meetings or inquiries whilst in other countries it may be the responsibility of the competent authority. This guidance does not specify who should be responsible for defining the public participation strategy throughout the EIA process but is applicable to whichever party holds such responsibilities. However, some opportunities for participation are more appropriate for the developer to organise, such as the ongoing consultations during the impact evaluation studies and the EIS preparation stage. Other roles are equally appropriate for the competent authorities, such as the specification of the scope of the EIA.

Allowing for public participation during EIA may make the EIA process itself more lengthy, as time needs to be allocated to make notifications, to allow the public to review any available information and to carry out any public participation exercises. However, if the project is potentially controversial, public participation will help reduce overall conflict and is likely to prevent or at least reduce the time required for other elements of the decision making process. By reducing public controversy and minimising the risk of decisions being considered by additional administrative or legal review procedures the involvement of the public should generally make the overall decision making process more efficient.

A risk is found when conflicting interests are encountered and there is no willingness to seek a consensus. In these cases the use of appropriate techniques, such as Alternative Dispute Resolution (ADR) are recommended. Controversial projects and conflicting interests will generate public debate, with or without the provision of opportunities for public participation. However, effective and early participation may help reduce such conflicts and, at the end of the day, it will be up to the developer to propose a decommissioning project, justified in the light of the public input received, and also up to the decision-maker to objectively assess all points of view and made a final and justified decision.

There are certain key issues in the definition of a public participation strategy which are common to all stages of the EIA process; guidance on these is defined first. Following this, guidance is provided on public participation for each stage of the EIA process.

The involvement of the public in the EIA process is a key principle and one which has been shown to have positive effects on the overall decision-making process (EC 1996). Again, the application of the general guidance to a particular project must be flexible and must adapt to the cultural norms and the existing communication methods available in the affected communities. The following discussion allows for a considerable degree of involvement throughout the EIA process. In practice it may be that there is generally little public interest and the consultation and public participation programme must be allowed to respond to this. It is fundamental that the programme must be open and that anyone can become involved at any stage. It should also be recognised that it is in the interests of the developer to engage sufficient interest in order to demonstrate a broad consensus when submitting formal applications for authorisations. Beyond such considerations the level of consultation and public participation should be in proportion to the level of interest of the general public and key stakeholders.

2.2 Key issues

2.2.1 Definition of stakeholders

The decision on who will be involved in the EIA process will depend on various factors, including the legal requirements and the stage of the EIA process. Ideally all individuals and groups who feel affected by the decision should have an opportunity to participate in the decision-making process (Palerm, 2000).

The EIA Directive provides for the participation of three types of stakeholders:

(1) The general public. Article 6.2 specifies that the public should be given an opportunity to express their opinion on an EIA before development consent is granted.

(2) Relevant authorities. Article 6.1 specifies that authorities likely to be concerned by the project by reason of their specific environmental responsibilities are given an opportunity to express their opinion on the information supplied by the developer and on the request for development consent.

(3) The public and authorities of another potentially affected Member State. Specified in Article 7, which transposes (partially
) the provisions of the Espoo Convention of 1991.

Although the EIA Directive does not give details as to how to identify the stakeholders, the Aarhus Convention provides some help by defining “the public” and “the public concerned”:

“The public” means one or more natural or legal persons, and, in accordance with national legislation or practice, their associations, organisations or groups.

“The public concerned” means the public affected or likely to be affected by, or having an interest in, the environmental decision-making; for the purposes of this definition, non-governmental organisations promoting environmental protection and meeting any requirements under national law shall be deemed to have an interest.

In UNEP (1996) the following are identified as stakeholders:

· local people and communities likely to be affected by a project;

· those who will benefit from the project;

· national and local government agencies with responsibility for management of natural resources and welfare of people likely to be affected by a project;

· NGOs active in the local area or with an interest in natural resources/social welfare; and

· the interested 'public' in the country of any external financing agency(ies).

Such definitions only allow for the participation of people or groups “likely to be affected by the project”. However, there are no criteria for determining who is “likely to be affected” – there will be significant differences if the “affected public” is defined by the developer, the authorities or the public themselves. Here, a broad definition of “stakeholders” is taken, in line with the definitions provided in the Aarhus Convention, in which each person or group makes their own decision whether they are “affected” by a process or not. In addition, if the decommissioning project is likely to affect another country, the affected country should be notified of the project and given an opportunity to express an interest to participate in the EIA procedure.

Different stakeholders may be involved at different stages, e.g. statutory consultees may be involved to solve specific issues, whilst a wider population might be involved to identify the concerns of the public. A more comprehensive list of potential stakeholders is given below:

· local authorities;

· local residents;

· local community groups;

· non-governmental organisations;

· trade unions;

· commercial associations;

· independent experts;

· media;

· educational institutions;

· national and local government agencies with responsibility for management of natural resources and welfare of people likely to be affected by the project; and

· affected public in potentially affected neighbouring countries

It is essential that all stakeholders are adequately identified and involved in the EIA process. It cannot be assumed that all stakeholders will be represented by an organisation, nor that groups will truly represent the interests of the people they claim to represent (Connor, 1999).

There are various mechanisms to ensure that all stakeholders are identified. For example, stakeholders may be proposed by the proponent or the competent authority; a register of groups or persons interested in a specific development project might exist; and/or adequate notification mechanisms might be employed to reach all potential stakeholders.

2.2.2 Access to Information

In order for public participation to be effective, the public should have access to all information needed to form an objective opinion and contribute to the process. Lack of information may result not only in a less effective public participation exercise, but may also exacerbate conflict (Kenyon and Edwards-Jones, 1998). Furthermore, the information must be provided in a form easily understood by non-experts, although more technical documents should also be publicly available.

The public concerned should be given access to all information relevant to the project and the development consent process as early as possible in the procedure, and subsequently as and when the information becomes available. Depending on the nature of the information, it may be sent to relevant stakeholders or simply made available for consultation in public places (e.g. public library and/or offices of the local authority).

All relevant documents and materials should be available for inspection free of charge and as soon as possible after their production, although the provision of copies of the EIS or other material may be charged at the marginal cost of production. The times allowed for inspection of the information must be flexible and must also be adapted to the needs of the local population.

Ideally, a web site should also be set up, including the relevant information as downloadable documents. This would allow a low-cost and easily accessible form of information in communities which have access to internet facilities.

In line with Article 4.4 of the Aarhus Convention (reproduced below), confidential information may be refused under certain circumstances:

Article 4.4. A request for environmental information may be refused if the disclosure would adversely affect:

(a) The confidentiality of the proceedings of public authorities, where such confidentiality is provided for under national law;

(b) International relations, national defence or public security;

(c) The course of justice, the ability of a person to receive a fair trial or the ability of a public authority to conduct an enquiry of a criminal or disciplinary nature;

(d) The confidentiality of commercial and industrial information, where such confidentiality is protected by law in order to protect a legitimate economic interest, within this framework, information on emissions which is relevant for the protection of the environment shall be disclosed;

(e) Intellectual property rights;

(f) The confidentiality of personal data and/or files relating to a natural person where that person has not consented to the disclosure of information to the public, where such confidentiality is provided for in national law.

(g) The interests of a third party which has supplied the information requested without that party being under or capable of being put under a legal obligation to do so, and where that party does not consent to the release of the material; or

(h) The environment to which the information relates, such as the breeding sites of rare species.

The aforementioned grounds for refusal shall be interpreted in a restrictive way, taking into account the public interest served by disclosure and taking into account whether the information requested relates to emissions into the environment.
2.2.3 Notifications

Before engaging in a public participation process, the potential participants must be adequately notified. Stakeholders who have previously been identified should be directly invited to participate and a wider notification should be made to reach other potential participants.

Wider notifications should be made using official means of notification (e.g. Official Gazette) and traditional means (e.g. posting of notices, bulletin boards). The mass media and established local methods of communication should be used to ensure a widespread communication (e.g. local and national papers, radio) and electronic media can prove useful as an additional means of notification (e.g. through a web site or the provision of CD ROMs).

Notifications must be made with sufficient time to allow potential participants to make the necessary arrangements for their attendance at any meetings. These time-frames may vary according to each country or region. It must also be recognised that different groups (e.g. full-time employees, self-employed) will have different time-constraints and meetings should be timed to offer a reasonable opportunity for participation by any individual.

Notifications should include all necessary information, which will vary at each stage of the EIA process. This may include background information, time and venues of any meetings, mention of which information is available for review and where this is available, details of contact persons, etc.

2.2.4 Timing and Venues

The times allowed for review of information, the selection of venues and the times at which meetings take place are important to ensure effective public participation. Article 6.3 of the Aarhus Convention states that:

The public participation procedures shall include reasonable time-frames for the different phases, allowing sufficient time for informing the public…and for the public to prepare and participate effectively during the environmental decision-making.

Sufficient time must be allowed to review the information so the public may make an objective analysis and form an opinion. Some stakeholders may want to consult with independent experts in order to verify the conclusions presented by the developer, although this is less likely to occur in projects which might be expected to be favourably perceived, such as decommissioning of NPPs.

The time allowed for the review of the information will depend on each particular phase of the EIA process and on the information provided. For example, if a draft scoping report or an EIS is to be reviewed, reasonable time-frames would be 5-8 weeks, and certainly not less than a month.

2.2.5 Social inclusiveness

Public participation must be socially inclusive and care should be taken to facilitate the participation of social groups prone to exclusion, such as ethnic minorities and low-income groups. Appropriate public participation methodologies should be selected such that they will promote the inclusion of all stakeholders.

Nuclear power plants are often established in geographically isolated areas, sometimes also economically disadvantaged, so that the area and its population do not conform to the ‘national average’. Decisions on a NPP may very well have disproportionate impacts on ethnic minorities or low-income groups. It is a challenge for the developer to integrate such people in the EIA process and to devise appropriate public participation mechanisms.

Often low-income people do not have time to participate directly in the EIA process (e.g. individuals may be involved in several small jobs at a time) and thus community organisations and their leaders may provide a representation of their interests, although care should be taken to identify those groups which truly represent their interests. In order to integrate ethnic minorities, religious organisations may prove a useful contact (Federal Highway Administration 1996) or else the groups’ own specific organisations.

Language may prove a difficulty with groups of immigrants, and the provision of translators may be desirable at key public participation stages (e.g. scoping meeting) as well as the translation of certain information (e.g. notifications, Non-Technical Summary). This is also the case when a decommissioning project may affect a neighbouring country.

Groups and individuals may also be excluded from the participation process due to a lack of access to technology. Thus a process which relies on notifications and distribution of relevant documents principally through the Internet will not be suitable if stakeholders do not have access to this technological resource.

In designing public participation strategies, the developer and the competent authorities must remain receptive to the issues that may inhibit or complicate the participation of social groups prone to exclusion.

2.2.6 Valid issues for deliberation

It is important clearly to establish the topics open to deliberation at the different stages of the EIA process, as well as the type of arguments that are considered valid. Often controversies arise when comments or arguments posed by the public are considered irrelevant or are neglected by decision-makers. This may be the case with socio-economic impacts if these are not considered within the scope of an EIA (e.g. concerns over long term job losses due to a decommissioning project). In order to avoid conflicts, the objectives of public participation must be clearly stated for each stage of the EIA process.

In addition, frustration may be generated amongst stakeholders if their comments and arguments are not taken into consideration. Often the public expresses views which are classified as ‘non-scientific’ or ‘subjective’ by the developers and decision-makers, and then ignored. The experience and knowledge of the stakeholders is an important asset which must not be neglected; it must be remembered that people adopt their own interpretation through first-hand experience of local environmental issues (Eden, 1996). Care must be taken to avoid technocentric decision-making and assume that the only ‘valid’ knowledge is expressed in scientific terms and lies with the ‘experts’ (usually provided by the developer and the regulatory authorities).

2.2.7 Social learning

Webler et al. (1995) define social learning as:

the process by which changes in the social conditions occur – particularly changes in popular awareness and changes in how individuals see their private interests linked with the shared interests of their fellow citizens.

If participatory mechanisms introduce elements conducive to social learning, the attitudes of stakeholders may change as they learn from the process and from each other. It can also help participants to understand the concerns and values of other parties to the process who are culturally different. In this case, public participation strategies which promote social learning may result in the mitigation of conflicts, a greater understanding and sensitivity towards the ‘bigger picture’ and thus, better decisions. There may also be benefits from extending the knowledge of the public on issues associated with nuclear power and radioactive waste management.

Some elements that may promote social learning have been suggested by Webler et al. (1995):

· site visits;

· face-to-face small group work;

· an egalitarian atmosphere;

· repeated meetings;

· unrestricted opportunities to influence the process;

· political support for the process;

· direct links to formal decision-making machinery;

· expert support during the process; and

· responsibility to design and implement the impact assessment tool

Although social learning is a consequence of a well managed public participation it must also be recognised that it has benefits both for the project in question and for future projects, especially in the same sector but also in other sectors. This aspect should not be ignored and, where social learning can be enhanced without undue additional costs, this opportunity should be taken.

2.3 Public Participation in the Stages of the EIA Process

The following guidance on public participation during the EIA process will refer to the steps indicated on figure 2.1 to clarify when the participation takes place. Not all steps will be covered as, for example, the definition of feasible decommissioning alternatives is a task which can only be performed by experts.

2.3.1 Screening

According to the EIA Directive screening is the process used to determine whether or not a project requires an EIA. Projects falling under Annex I require an EIA; Annex II projects are those for which an EIA may be required, according to a case-by-case examination or through thresholds or criteria set by Member States. New projects for the decommissioning of NPPs fall within Annex I of the EIA Directive, and always require an EIA.

The EC guidance on screening (EC 1995) recommends stakeholder involvement during the screening phase, to ensure that projects with potentially significant impacts on the environment are not exempted from requiring an EIA. As an EIA for new NPP decommissioning projects is mandatory the decision is straightforward and public participation is not necessary.

Where a change to an existing decommissioning project is proposed that may result in significant additional environmental impacts an EIA may have to be undertaken to determine the acceptability of the proposed changes. Such proposed changes should be announced and the decision about whether to undertake an EIA should be justified.

2.3.2 Steps 1-10: Scoping

Scoping is one of the key stages of the EIA process in which the public ought to be involved. During scoping the following matters should be identified (EC 1996a):

· the impacts to be assessed, in particular focusing on the most important impacts;

· the types of alternatives to be examined, including measures to mitigate impacts; and

· any other information to be included in the EIA.

Thus, it is during scoping that the public have an opportunity to ensure that their concerns and comments are included in the Terms of Reference for the EIA.

Although not formally required by the EIA Directive, both the EC Guidance on scoping (EC 1996a) and the Aarhus Convention stress the importance of public involvement at this stage. Involvement of all stakeholders at the scoping stage may therefore be taken to represent best practice.

Article 6.4 of the Aarhus Convention establishes that Each Party shall provide for early public participation, when all options are open and effective public participation can take place. Article 6.5 establishes that Each Party should, where appropriate, encourage prospective applicants to identify the public concerned, to enter into discussions, and to provide information regarding the objectives of their application before applying for a permit.

A number of points outlining best practice for public participation in the scoping stage are detailed below.

2.3.2.1 Steps 1 and 3: All potential stakeholders should be identified at the outset of the project.

This stage must be undertaken at the start of the project and will ideally build upon existing stakeholder contacts. An initial identification of stakeholders can be carried out, perhaps making use of a simple checklist, as shown below:

· competent authorities;

· local residents;

· trades unions;

· media;

· religious groups;

· local community groups;

· commercial associations;

· educational institutions;

· non-governmental organisations;

· independent experts; and

· national and local government agencies with responsibility for management of natural resources and welfare of people likely to be affected by the project

2.3.2.2 Step 4: Once stakeholders have been identified, decision-making procedures and criteria must be agreed.

Stakeholders must participate in defining the decision-making procedures and criteria to be used during the EIA process. Ideally, a consensus will be reached but, in any case, efforts must be made to integrate all stakeholders’ concerns.

A variety of mechanisms may be employed to define the procedures and criteria. The specific selection will depend on several factors such as the number of stakeholders identified, the degree of controversy and each country’s traditional means of participation. In any case, face-to-face meetings which allow a two-way communication process (e.g. public meetings, workshops) are preferred to indirect means (e.g. questionnaires, allowing for submission of written comments and surveys). However, indirect participatory strategies may still be used to complement two-way communication processes.

A notification must be made inviting participation at this stage of the process, allowing sufficient time for the public to form an opinion of the issues. Identified stakeholders may be directly invited, and a wider invitation made through the mass media and other means. The notification should indicate the existence of the application for a permit and the fact that it is subject to an EIA process, and should provide the background information to the decommissioning project
.

2.3.2.3 Steps 5 and 6: After the definition of decision-making procedures and criteria, feasible alternatives are outlined and alternatives not meeting decision-making criteria rejected. Information regarding agreed decision-making criteria and alternatives to be examined is provided to stakeholders.

This step ensures that transparency is maintained. The information should be sent directly to the stakeholders who participated in earlier stages and should also be made publicly available.

2.3.2.4 Steps 7, 8 and 9: Remaining alternatives are scoped for impacts and a Draft Scoping Report is produced for public consultation, defining the scope of the EIA.

The draft scoping report will serve as a working document. It should be made publicly available and a scoping meeting organised to discuss it and agree on the final scope of the project.

A notification should be made through the local press as well as by traditional means (e.g. posting notices or use of bulletin boards in public libraries and local authorities). The notification should inform the public of:

· the project for which development consent is expected to be sought;

· the fact that the project is subject to an environmental impact assessment;

· details of the competent authorities responsible for taking the decision or from which relevant information can be obtained or to which comments (or questions) can be submitted;

· an indication of what relevant information is accessible to the public concerned and the places where and means by which it will be made available;

· an invitation to review the information and submit comments, specifying the means to convey the information and the time frames involved;

· an invitation to attend the scoping meeting, specifying the time and place; and

· where relevant, the fact that there are transboundary impacts

If the project is likely to have significant environmental impacts in a neighbouring country, the authorities in that country, as well as the concerned public in that country should be considered stakeholders. In this case, the information and notifications must be translated, if relevant.

In addition, the previously identified stakeholders should be directly notified of the proceedings and invited to participate in the scoping meeting.

Sufficient time must be allowed between notification and the scoping meeting in order to allow the public to study the information and form an opinion. This allows the public an opportunity to express an interest and identify themselves as stakeholders in the process. Two means of participation may be used: indirect participation (unilateral) through sending written comments and multilateral participation through a scoping meeting.

The scoping meeting serves as a two-way communication forum where the draft scoping document can be discussed and agreed. Because the process of decommissioning is generally one of risk reduction controversies are not expected to be of major relevance. However, care should be taken to ensure the integration of all comments and concerns, and to be flexible and willing to change the scope of the EIA in order to accommodate all major concerns.

2.3.2.5 Step 10: The Final Scoping Report should integrate the outcome of the public scoping meetings, as well as any input obtained from independent consultants and justify how the public input was taken into account and be made publicly available.

Further scoping meetings may be needed if discrepancies remain to be resolved. If, on the other hand, no major opposition arises, another scoping meeting may not be necessary and the final scoping report may be prepared. The review of the scoping reports should become an iterative process until a solution agreeable to all parties is reached.

2.3.2.6 The developer and the competent authorities are encouraged to engage in ongoing consultations with stakeholders throughout the scoping process in order to integrate stakeholders’ concerns in the most effective manner.

Besides the formal scoping meeting(s) and the formal opportunity to review the final scoping report, the most effective integration of public concerns will occur when they are consulted in an ongoing (though maybe informal) manner. Such ongoing participation can be arranged through an ad hoc organisation, such as a Citizens’ Advisory Committee or through other non-formal means (e.g. Open Houses). However, if no major public controversies arise, such consultations may not be necessary.

2.3.3 Steps 11 to 16: Ongoing public participation

The developer should keep an open and ongoing communication with the stakeholders throughout the EIA process. This is especially relevant during the preparation of the EIS, i.e. during the definition of the environmental baseline, impact identification, impact evaluation and definition of mitigation measures.

Making all information available and maintaining an interaction with the stakeholders will ensure that the decision-making criteria agreed during scoping are respected, that the value judgements of the population are correctly interpreted, and that the public learns of the project which is going to affect them and thus can form more objective judgements of its implications. Moreover, the public can provide important information on the local (and wider) context.

A range of methods can be employed to interact with the public during the preparation of the EIS. The selection of a specific method will depend on the degree of interest shown by the public as well as the level of controversy. Some of the methods which may be used include:

· open invitation to send comments and request interviews with persons responsible for the decommissioning project

· telephone hot-line

· workshops to deal with specific issues

· ‘Open House’ events to ease the public's concerns

· presentation of interim reports to stakeholders in order to define the most convenient and publicly acceptable mitigation measures

2.3.4 Draft EIS and review

The production of a draft EIS and its subsequent review is an optional stage. This stage is recommended when the project has proven to be complex, either technically or in the public’s perceptions of its impacts. In this case, the production of a draft EIS and its subsequent review will give an opportunity to ensure that public concerns are being adequately addressed and controversial issues resolved. The public review of the draft EIS may take place in a manner similar to that for the review of the draft scoping report.

The EIS should include an outline of the stakeholders' concerns and how they were integrated into the EIA process.

If ongoing consultations and opportunities for public participation take place during the EIS preparation then it is likely that a draft EIS review will not be necessary, even where a project is seen to be controversial.

2.3.5 Steps 17-19: EIS review

If the public has been involved during the preparation of the EIS, this will ensure that the final document has integrated the stakeholders' concerns to a large degree. This will especially be the case if a draft EIS was produced and publicly reviewed. In this case, the EIS review should become more of a formality than a focus for opposition.

After the EIS is submitted to the competent authority, it must be made publicly available, together with a non-technical summary, for consultation. All requirements relevant to access to information should be met. Notification of the EIS should be made in the affected localities of affected neighbouring countries, translated to their national language.

The opportunity for public review of the EIS should combine indirect participation and two-way communication. The selection of a two-way public participation mechanism will depend to a large extent on the legal requirements of each country as well as the country-specific context. In many countries public hearings are mandatory although this approach is often criticised for its large degree of formality, which can become intimidating for the lay-public and for participants not used to such events.

Other participation mechanisms may also be used, such as public meetings, round tables, and workshops (see Volume 1 for a review of public participation mechanisms). Whichever mechanism or combination of mechanisms is selected, it is important to note the guidance provided under Key Issues (Section 3.2).

2.3.6 Step 20: EIS Decision

The competent authority's decision on the EIS should be made publicly available and should justify how input from the public was taken into account.

In line with Article 9.2 of the Aarhus Convention the public concerned must have access to a review procedure before a court of law or another body established by law to challenge the substantive or procedural legality of decisions, acts or omissions subject to the public participation provisions.

2.3.7 Post-decision monitoring

EIA is an on-going process which does not necessarily finish with a decision on the EIS. Mitigation measures will most likely have been specified, either as an integral part of the EIS or as a condition of the decision. In order to ensure that no unexpected impacts are being generated and that the proposed mitigation measures are taking effect, a post-decision monitoring programme should be established.

Public participation after project approval should be seen as an extension of earlier participation, and will be most effective if the public had an early opportunity for involvement. It must be ensured that the public has an opportunity to deal with real problems and that it has a possibility of having an impact on decisions (Bush, 1990). Such participation would be best integrated into an ongoing Environmental Management System where such a system has been implemented.

Public involvement at the earliest phases of the project are likely to generate an on-going and friendly dialogue with the developer aimed at resolving concerns. The developer must maintain a policy of transparency and openness towards the public. Regular meetings may take place with interested stakeholders, where information is provided and stakeholders may present their concerns. Normally, such meetings will be informal, taking place perhaps twice a year. However, if conflicts do arise, they may have to take place more often and other methodologies may be appropriate, such as the small-groups and workshops to solve specific problems.

DEFINITION OF OPTIONS FOR ASSESSMENT

2.4 Environmental Impacts Associated with NPP Decommissioning

The central element of NPP decommissioning is made up of the activities of dismantling, decontamination and restoration. One result of these activities is the production of wastes of various types, including radioactive wastes. The environmental impacts of the dismantling option, and the particular methods and techniques selected for any particular project will be partly determined by the possibilities for management of these wastes.

The dismantling alternatives analysed will imply the ultimate achievement of one of the decommissioning options described by the IAEA (1999):

· Immediate dismantling
· In situ disposal

· Deferred dismantling
The components to be analysed in choosing the preferred alternative are summarised by IAEA as follows:

· compliance with laws, regulations and standards which should be applied during decommissioning;

· characterisation of the installation, including the design and operational history as well as the radiological inventory after final shutdown and how this changes with time;

· safety assessment of the radiological and non-radiological hazards;

· the physical status of the nuclear installation and its evolution with time, including, if applicable, an assessment of the integrity of buildings, structures and systems for the anticipated duration of the deferred dismantling;

· adequate arrangements for waste management, such as storage and disposal;

· adequacy and availability of financial resources required for the safe implementation of the decommissioning option;

· availability of experienced personnel, especially staff of the former operating organisation, and proven techniques, including decontamination, cutting and dismantling, as well as remote operating capabilities;

· lessons learned from previous, similar decommissioning projects;

· the environmental and socio-economic impact, including public concerns about the proposed decommissioning activities; and

· the anticipated development and use of the installation and the area adjacent to the site.

As well as providing a tool for assessing impacts and for developing mitigation measures the EIA process will also result in the development of information needed in due course to facilitate monitoring the environmental situation as the project proceeds. In the particular context of the emission of effluents that contain radioactivity the ongoing objective will be to demonstrate that these emissions will remain within the requirements of the applicable nuclear or radiological protection standards. (See Volume 1, Section 5.1.) The radiological impacts of emissions are assessed as individual and collective doses both for the workers who are to perform the project and for the public.

2.5 Description of the Installation and Site

As part of the EIA, the installation itself and the installation site will need to be described in detail. This section categorises the information which will need to be covered in that description.

2.5.1 Physical, geographic and topographic description of the site

Information must be collected on the following aspects of the project:

· location of the site;

· access routes to the site (roads, railways, canals and other communication routes);

· description of the geographical area and specific geographic factors of the site (rivers, lakes and coastal area); and

· topographic description of the site and the NPP.

2.5.2 Plant description

Technical information on the following aspects should be collated:

· type of reactor and electricity generating system:

· Type of reactor: e.g. pressurised water (PWR), boiling water (BWR), gas-graphite (GCR), graphite and boiling water (RBMK), deuterium moderated (CANDU);

· Number of reactor groups;

· Thermal power;

· Electrical power;

· Type of turbine-alternator set;

· Fuel characteristics; and

· Plant electricity consumption.

· information on the plant buildings and systems, with the fundamental objective of obtaining information on the waste materials to be produced. This would be expected to address, including construction methods and materials and levels of contamination:

· Containment building.

· Fuel building.

· Auxiliary building (PWR) or reactor building (BWR, GCR, etc) and waste building.

· Turbine building.

· Control, electrical and diesel buildings, intake and pumping structures, workshops, external tanks, exterior areas, cooling towers and offices.

· information relating to the plant water usage system, including quantified information on the use of water:

· Cooling system, sanitary waters, radioactive and chemical waste systems, process water system and sources of supply and the existence of tanks.

· information relating to the cooling system as a heat dissipation system:

· Amount of heat dissipated during normal operation, quantity of water taken in and consumed, characteristics of the cooling towers, reservoirs, cooling ponds or any other installations related to heat dissipation, water intake systems or structures and temperature differences between water intake and return.

· information relating to the radioactive waste treatment system:

· Characteristics of systems for the treatment and collection of solid, liquid and gaseous wastes, including their capacity and efficiency, along with radioactive or other wastes stored at the plant.

· information on non-radioactive wastes and materials:

· Inventory of potentially toxic substances habitually stored on site, storage conditions and habitual management methods applied to these materials.

· Information on emissions and releases of liquid and gaseous effluents, during the operating phase of the installation and as from definitive shutdown of the reactor, including details on concentrations, flows, components and equipment used and disposal routes.

2.5.3 Foreseeable status of the installation at the beginning of dismantling

This section should define the situation in which the installation is expected to be at the onset of implementation of the decommissioning plan. The points to be included are as follows:

· situation of the plant: at the beginning of implementation of the decommissioning plan, e.g. whether or not the plant will be in the definitive shutdown situation with the fuel unloaded from the core;

· foreseen spent fuel management:

· Maintenance of the fuel in the cooling ponds.

· Construction of interim or long term spent fuel storage facilities.

· Spent fuel packaging and transport arrangements.

· Off site spent fuel management regime.

· foreseen management of radioactive wastes generated during operation and dismantling;

· foreseen management of toxic and hazardous wastes generated during operation and dismantling; and

· foreseen management of conventional materials generated during dismantling.

Also described should be the changes that have affected the installation throughout its service lifetime and that modify its situation. As regards the radiological situation outside the plant, the impact of the operational phase will have been subject to regulatory controls and operational monitoring programmes.

The quality of the information available in relation to the plant status at the end of the operational phase (e.g. design of systems possibly modified, operating events, as-built drawings and extent of radiological characterisation) will in part determine the scope and detail of the studies performed prior to the dismantling tasks. These data also serve to establish the conditions prior to dismantling.

2.6 Description of Decommissioning Project and its Alternatives

It is important to emphasise that the description of the project and its alternatives should contain sufficient detail to inform the EIA, thereby facilitating a full comparison of the environmental impacts of all the alternatives proposed, and the selection of the optimum alternative.

2.6.1 General description of the decommissioning project and its alternatives

The broad decommissioning strategies available are immediate dismantling, in situ disposal and deferred dismantling (see Volume 1 Appendix 1.2). These may be the basis of the alternatives examined by the EIA or there may have been the specification of a number of alternatives based upon a single broad strategy. The manner of the definition of alternatives will in part depend upon the national requirements and strategies of individual countries.

Variations on alternative strategies must be described where these have been considered. For example, if the installation is to be used in the future as a different nuclear installation, restricted site release designed for this use might be the best option. In such a case this should be described and taken into account in undertaking the EIA and associated impact evaluation studies. Certain areas may be decontaminated to levels allowing for unconditional use, while others might be decontaminated to higher values, subject to the requirements of radiological protection requirements such as the Basic Safety Standards (Euratom, 1996). For example, there may be large areas contaminated with very low levels of radioactive material for which conditions of restricted or limited use would need to be established (conditional use areas).

2.6.2 Project implementation

The timing of the decommissioning project should be specified for the EIA including the following phases:

· basic design and licensing phase.

· detailed design phase.

· execution phase.

· Site preparation.

· Dismantling activities.

· Site restoration.

Key points within these phases must be noted including both operational requirements and permitting processes by the competent authority and other regulators.

These phases are carried out through a series of activities, many of which may have environmental repercussions. These activities must be summarised paying particular attention to the aspects relevant to potential environmental consequences.

Some of the activities that might cause an impact are defined in Section 6.1 on the basis of the following list.

1. Activities prior to definitive shutdown

These activities include identification of the systems required for use during dismantling, which might require modification.

2. Definitive shutdown activities

Activities designed to prepare the installation for the different alternatives, including decontamination of the process equipment and systems and the drainage and isolation of systems containing process fluids.

3. Extraction of radioactive sources

These activities may include the removal of operational radioactive wastes stored on site.

4. Identification of areas containing residual activity

This activity will be based on the operational records and the data obtained from initial radiological characterisation. The areas in question may contain activated material, contaminated material and activated and/or contaminated systems that will require decontamination and/or removal to a definitive disposal facility.

5. Decontamination and dismantling

Once the areas containing radioactive material have been identified, the applicable activities and techniques will be assessed, such that the dismantling goal foreseen for each area may be met.

6. Demolition of structures and buildings

Basic decisions will be taken, such as whether to decontaminate the buildings to levels for unconditional declassification or to fix (i.e. bind) the contamination and demolish and dispose of the rubble and other remains as radioactive wastes. The demolition techniques may vary, but they are normally the same as or similar to those used for conventional buildings, except for the use of certain specific items of equipment e.g. for the massive reinforced concrete structures of the buildings making up the licensed site.

7. Materials management activities

Materials management, including waste storage, treatment and disposal, will vary depending on the dismantling alternative selected. For example, treatment of the wastes on the site itself may be more beneficial for some alternatives than for others. The disposal options might be limited by certain types of wastes that might be produced as a result of certain of the techniques used in dismantling.

The management methodologies will depend on the physical and chemical characteristics of the materials. Following their treatment, liquid and gaseous effluents may be released to the environment, in concentrations and quantities generally lower than those released during the operational phase and which will be subject to specific authorisations.

The streams of solid radioactive wastes may be as follows: compactable wastes, non-compactable wastes, combustible wastes, sludges, used filters of various types, scrap, scarification wastes and rubble. Treatment, conditioning, storage, transport and the long-term management or disposal option should be identified and described for each type of material.

The quantity and nature of the waste materials generated will depend on the characteristics of the installation and on the dismantling alternative selected. The EIA should provide details of all materials, including an identification of effluent streams and releases and the separation of radioactive and non-radioactive solid wastes and toxic and/or inert wastes, indicating the different management routes applied to them and the corresponding balances of materials.

8. Support activities

These activities include radiological protection, quality control, the characterisation of toxic and radioactive wastes, auxiliary services, testing, etc. They may have a significant radiological impact on the collective dose of the workers involved, although the radiological impact outside the installation will normally be insignificant.

As has been indicated above, the scope of these activities will vary depending on the dismantling alternative selected.

BASELINE DESCRIPTION

The description of the environmental baseline must describe the environment as it exists prior to performance of the decommissioning project in sufficient detail for it to serve as a basis for assessment of the project’s potential impacts. The interaction between the environmental factors defined from the baseline description and the actions occurring as a result of the decommissioning project is described in Section 7.

As regards the scope and depth of the baseline description, and for economic reasons, the greatest use possible should be made of existing information, ensuring that it is accurate. The competent authorities and organisations in the affected area should be consulted to obtain the maximum amount of existing data thereby reducing the overall costs. The scoping exercise carried out as part of the EIA will have identified those environmental factors which need the most attention at this stage and for the impact prediction stage which comes later. The main environmental factors which would be expected to be included in any baseline description are outlined below.

2.7 Impact Factors relating to the Natural Environment

2.7.1 Air

The quality of the air should be characterised in terms of pollutants which may be released and which may have potentially harmful effects on either human beings or the environment. A study should be made of the potential sources and quantities of emissions. The meteorological characteristics of the region should be investigated including temperature, rainfall, humidity, wind speed and direction and climate classification. This information will be used to assess the capacity for contaminant dispersion in the atmosphere and may be a factor in the design of structures, for example if waste stores are to be built.

2.7.2 Water

The hydrology and hydrogeology of the land and the quality of surface and groundwaters should be characterised in relation to both human activity and the environment in general. In this respect, any alteration in water quantity, quality, spatial location and availability may have a major repercussion on both humans and on plant and animal communities. Furthermore, water may act as a receiver of contaminants and information on the pollutant capacity and response should be collected, taking account of the likely use of the water. Information on the ecological value of the water should be included as should economic factors and other issues such as the role of the NPP in controlling water flow including possible flood risks.

2.7.3 Land and soil

Factors to be investigated include land use, soil type and quality, terrain morphology, erosion potential, ecological risk, agricultural capacity. The contamination status of the soil should be clarified before the dismantling tasks begin. The soil studies should focus on the soils on the site and in the adjacent areas which may be affected by release and dispersion of effluents.

2.7.4 Flora and fauna

The baseline description should include a study of the plant and animal species existing in the area surrounding the plant site, as well as of their habitats and distribution. Rare and protected species should be identified along with analysis of the nature of the habitats and ecosystems in the area. Studies should be carried out at appropriate times during the year to ensure that flowering plants are properly identified and that migratory species present only for short time periods are also considered.

2.7.5 The landscape

An assessment must be made of the quality of the landscape. This will include both objective and subjective assessment criteria in areas such as:

· visibility, including the extent of the domain from which the installation is visible;

· the quality of the landscape, characterised by its morphology, vegetation, plant formations, lithology and presence of large bodies of water; and

· human presence, including the nature and extent of man made structures and other influences (e.g. agriculture) on the landscape.

2.7.6 Noise and vibration

The background noise level prior to the dismantling tasks should be ascertained either from existing monitoring reports or through direct measurement. This information will be critical in the determination of noise impacts which might require mitigation or compensation to be paid.

Of equal importance to noise in terms of future predictions are vibration levels expected to be associated with decommissioning works. It will be necessary to investigate buildings and other structures likely to be at risk to determine their likely resilience to vibration damage.

2.8 Socio-Economic Factors

Several of the following factors are likely to have particular relevance to the public and other stakeholders and to their opinions of the proposed project. Information on these will both contribute to the consultation and public participation process and will also inform that process.

2.8.1 Land use

In addition to the pattern of land use in the area, the analysis of land use should investigate socio-economic issues such as employment and leisure aspects. This factor has a direct repercussion on economic activity in the surrounding area, a factor which is addressed under the later heading of the population and economy.

2.8.2 Culture

This factor is related to socially learned knowledge and behaviour models. Consideration will be given to collective values and standards, beliefs and cultural features. Knowledge of this factor should be gained by way of surveys and interviews, making it possible to identify the degree of approval of the proposed project. In addition, an inventory should be drawn up of the existing historical heritage, particularly in relation to unique features.

2.8.3 Infrastructure

Information should be collected on the infrastructure in the area which may have a direct or indirect impact on environmental quality. This will include transport (e.g. road and rail) and amenities (e.g. water supply, sewerage and power supply).

2.8.4 Human aspects

This factor relates to the quality of life. It encompasses a series of components, among which are the health of individuals, material wealth, safety, lifestyle, recreation areas, etc. This is one of the factors that will most be affected by decommissioning and must therefore be examined in detail.

2.8.5 Population and economy

The affected local population is taken to be those individuals, groups and communities inhabiting the surrounding area, its organisational structure and the relationships between them. Identification of the effects of the project on this factor requires the following data:

· the size of the population existing in the study area and its evolution with time;

· structure of the population by age and sex;

· population growth and movements, including birth and death rates and immigration and emigration rates;

· employment prospects, i.e. capacity of the population to perform activities relating to decommissioning; and

· analysis of specific groups and communities may also be warranted, particularly where their experience is likely to differ significantly from that of the general population.

The economy may be understood as the level of material prosperity of the surrounding area. This is included among environmental effects because any alteration to it will impact other environmental (including socio-economic) factors.

For analysis of this factor, the study may be divided into different traditional sectors: the primary sector (agriculture, livestock, hunting, fishing, etc.), the secondary sector (industry, construction and power production) and the tertiary sector (services, transport, trade, etc.). For each such sector an analysis may be made of the population dedicated to each activity, the area dedicated to key activities, the size of operations, the volume of production, the general benefits produced, etc.

2.9 Typical Contents

The typical contents of a baseline study are summarised as follows.

· air quality and meteorology

· Regional climate

· Meteorology of the site

· Atmospheric diffusion

· Air quality

· water: hydrology and hydrogeology

· Surface hydrology

· Hydrological system

· Quality of surface waters (radioactive and non-radioactive constituents)

· Hydrogeology

· Hydrogeological system

· Quality of groundwaters (radioactive and non-radioactive constituents)

· Sewerage

· land and soil: geological – geotechnical studies; soil characteristics and quality

· Regional geography

· Local geology

· Detailed geology of the plant site

· Geotechnical studies of the site and conclusions

· Seismology

· Soil on site

· Soils in surrounding area

· flora and fauna; ecosystems

· Terrestrial species and ecosystems

· Aquatic species and ecosystems

· Marine species and ecosystems

· landscape

· Visibility analysis

· Quality of the landscape

· Visual fragility of the landscape

· Human presence

· noise and vibration levels

· land use

· cultural heritage

· infrastructure: territorial system

· Transport systems, including level of use

· Demographic density and typology of settlements

· Communications and basic infrastructures

· human aspects

· population

· Demographic evolution

· Demographic projection

· Distribution by age, religion and gender of population

· Floating population

· Health aspects

· Public health

· Dosimetric models and critical groups

· economic system

· Income and employment

· Agricultural production

· Fishing production

· Industrial activity.

IDENTIFICATION OF POTENTIAL IMPACTS

2.10 Identification of Actions with the Potential to Cause Impacts

This work must be carried out in a structured manner, in order to ensure that all actions having the potential to cause an impact are identified and considered. Various methodologies allowing such actions to be identified were identified in Section 1 of this report.

The actions relating to the decommissioning of an NPP that might cause impacts are defined on the basis of the project activities. Each of these activities is made up of a set of actions that may potentially have an impact on the environment. The actions or their scope will vary depending on each dismantling alternative, this being deduced from the data specific to the projects to be assessed.

Included below is a generic list of the main actions to be considered. As has been indicated above, these actions should be identified in the EIA and their alternatives considered:

· modification of the level of occupation or manpower.

· modification of the industrial site.

· modification of industrial buildings.

· modification of property limits.

· demolition of buildings.

· construction of new buildings.

· landfill and earth movements.

· silting and drainage.

· recycling and reuse of waste materials.

· transport of materials.

· handling of hazardous materials (radioactive and toxic).

· work in monitored and controlled zones.

· treatment of liquid and gaseous effluents (radioactive and non-radioactive).

· use of rubble tips or tips for inert solid wastes on or off site.

· storage or disposal of radioactive wastes.

· risks of dismantling (potential accidents and actions):

· Fires of various types (involving radioactive and/or toxic materials).

· Releases and leakage of contaminating liquids and gases.

· Maintenance failures (e.g. leading to dropping of loads).

· Personnel accidents (e.g. falling from heights and impact by falling objects).

· Structural failures due to the action of external agents (e.g. earthquakes, flooding, and sabotage).

2.11 Identification of Environmental Factors Potentially Affected by Impacts

The environmental factors that might be affected by impacts belong to the physical, chemical and biological media or to the socio-economic medium. The description of the environmental baseline to be included in the study will characterise these factors prior to decommissioning, so that the subsequent impact can be assessed.

This section presents a list of environmental factors that may be affected by a decommissioning project, with a brief description of some of the potential impacts. It is important to underline the fact that this list serves only as a guide. Each EIA should develop a specific list drawn up from the environmental baseline of the particular installation being studied.

2.11.1 Air

The dismantling works include the demolition of buildings, the crushing of rubble, the disassembly of plant and machinery, the movement of vehicles and machinery. All these activities will lead to the emission of radioactive and non-radioactive gases, particulates and aerosols, and will affect the quality of the air.

Alterations to the local or regional climate would not be expected since the dismantling activities will not lead to the release of significant quantities of material or energy that might result in such impacts. Consequently, the environmental factor that may primarily be affected is air quality.

2.11.2 Land and soil

The importance of the factors included in this category will vary considerably depending on the dismantling alternative selected. Any parts of the site to be released for unconditional use must be decontaminated, and the buildings demolished if no further use is foreseen for them. The rubble and wastes generated may be stored on site or removed from it. If materials are stored on site, the project will need to include a design for storage facilities.

The potential modifications to the land will be caused by levelling operations, compacting and re-profiling of the terrain and, in certain cases, the removal of underground structures.

The deposition of contaminated particles emitted during the dismantling operations on the surface of the soil might affect soil quality although the contaminated areas would be highly localised and would normally be within the site boundary.

In view of the above, the main environmental elements likely to be affected are natural materials used for construction, soil replacement, compacting and settling and the topography.

2.11.3 Water

The environmental factors will vary depending on the hydrological and hydrogeological characteristics of the site. Consideration should be given to the possible contamination of surface and groundwaters as a result of releases and to contamination by leachates.

Among the positive effects associated with decommissioning, common to all the alternatives analysed, special mention might be made of the elimination of thermal contamination caused by the need to dissipate the surplus thermal energy arising during plant operation. The inclusion of such a benefit in the EIA will be dependent upon the definition of the project baseline.

The removal of artificial surfaces (occupied by buildings and roads) will modify surface water runoff, the drainage of the plot and infiltration to the groundwaters. Consequently, the aquatic environmental factors that might be affected include water quality, water resources, the hydrological regime, aquifers and marine contamination.

2.11.4 Flora

The principal effects on the flora are likely to be due to the emission of particles during the works and subsequent deposition on the land and leaf surfaces. The environmental factors that may be affected include species diversity, positive or negative effects on rare or endangered species, productivity, stability and plant communities.

2.11.5 Fauna

Effects on the habitats and/or behaviour of certain species may arise as a result of increased noise levels and also changes in flora (e.g. food plants) as noted above. Factors which may be affected include diversity, positive or negative effects on rare or endangered species (including fecundity), the stability of the ecosystem, food chains and animal communities.

2.11.6 Landscape

The landscape should be considered an integral part of natural resources. The scope of the modifications to this environmental factor will vary considerably from one dismantling alternative to the next. In general the demolition of the buildings and structures will decrease the visual impact associated with an NPP.

2.11.7 Noise and vibration

Nuclear power plants are large structures made of reinforced materials. There will necessarily be a lot of noise and vibration associated with dismantling works, and the transport away from the site of dismantled materials will lead to traffic noise and associated vibration.

2.11.8 Land use

The factors encompassed in this section depend heavily on the specific project and on the dismantling alternatives, as a result of which no general patterns can be established. However it may be expected that there will be a total removal or partial reduction in classified land on site (land which will be subject to restrictions on use). As a result, the net effect is of restoration of land for other uses. This may affect leisure and recreation, the development of tourism, the availability of land for industrial, commercial or residential development, changes in the use of industrial land, surplus areas and rights of way.

2.11.9 Cultural factors

The factors included in this section depend on the site location and may include cultural heritage and archaeological remains.

2.11.10 Infrastructure

Factors which may be considered under this heading include transport and communications networks and services, water supply, electricity supply, commercial and industrial equipment and sewerage.

Generally speaking, the dismantling activities will cause an increase in heavy vehicle traffic, which may be more or less important depending on the geographical location of the plant, the dismantling alternative selected and the specific project.

Dismantling activities do not usually require additional public services, such as sewers etc. since the numbers of dismantling personnel are expected to be somewhat fewer than those previously involved in plant operation.

As regards water supply, electricity supply and sanitary networks, the subsequent use to which the site is to be put will affect the permanence or otherwise of the installations.

2.11.11 Human factors

In general, consideration may be given to the following factors under this heading: the quality of life, nuisance, health and safety, well-being and lifestyle.

As regards health and safety, the decommissioning project implies certain activities that give rise to radiation exposure of the workers and to a series of other occupational risks. The project and its associated documentation will have to identify such risks and will need to identify methods to prevent or minimise risks. The most important of these risks are associated with the following:

· exposure to ionising radiation;

· exposure to toxic products (e.g. aerosols containing lead, asbestos);

· exposure to high concentrations of dust;

· falls, contact with electricity and other risks typical of construction works; and

· exposure to high noise levels.

Risks to the public should be established and documented, though it may be expected that these will be considerably lower than those existing during the operational phase of the plant.

2.11.12 Population and economy

In general, consideration may be given to the following factors under this heading: levels of employment, population density, migratory movements, population centres, economic benefits, the appearance of auxiliary industries, investment and expenses, the local, provincial and national economies and energy consumption.

In some cases a significant socio-economic effect may result from the ending of plant operations, which may result in lower employment, a reduction in income from taxes in the area and problems associated with a downturn in the sectors supplying the installation. The number of workers at the installation will be smaller than during the operational phase, although for some options there may be a short-term increase in employment associated with construction activities.

2.12 Impact Identification Matrix

A commonly used methodology for identification of the impacts of a project on the environment consists of drawing up an identification matrix. This relates the project actions that might cause impacts to the components of the physical, chemical, biological and socio-economic environments affected. When there is an interaction, the intersection box of the matrix is marked with a symbol and the interaction is subsequently analysed. These matrices make it possible only to identify impacts, after which it is necessary to evaluate each cell marked in the matrix. Care should be taken to ensure that additional approaches are used in order to identify indirect and cumulative impacts, such as, network approaches.

Figure 6.1 shows an example of a matrix applied to the decommissioning of a nuclear power plant, with consideration given to the options of ‘deferred dismantling’ or ‘immediate dismantling’. These are more illustrative than the ‘no action’ option because of their greater complexity. The intersection symbols used are only illustrative in this example; they must be identified for each particular project. This matrix should be used as a starting point in future studies and should not be regarded as a definitive list of likely impacts.

Figure 6.1: EXAMPLE OF IMPACT IDENTIFICATION MATRIX FOR DECOMMISSIONING
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3 IMPACT ASSESSMENT

This phase includes evaluation of the effects that the project will have on the environment. The qualitative evaluation of impact will require the application of assessment criteria similar to those indicated in Section 1.3.3. For each factor an assessment of the impact will be obtained, on the basis of the classification indicated in Section 1.3.4. For the quantitative assessment of impacts comparisons can be made with detailed impact indicators where they are sufficiently well developed.

3.1 Impact Indicators

As more environmental research is carried out, environmental indicators are likely to play a more important role in the assessment of impacts. As explained in Section 1.2.3, impact indicators constitute a particularly useful tool when they reflect the value of a parameter that measures an impact whose limits are regulated or when there are guideline values. For this reason the use of indicators is recommended for those impacts that may be quantified by means of internationally agreed methodologies. The impacts obtained in this way may be easily transformed into qualitative values through the application of the defined criteria.

The bases for definition of impact indicators for decommissioning projects have been established in Section 1.2.3. Specific indicators can be developed for each specific project. As an example, some of the indicators which can be used for certain of the factors indicated in the previous section are given below:

· air: concentrations of radioactivity in the air, concentration of dust particles in the air, effluent flow, level of acoustic intensity or pressure, and affected population (both human and animal and plant).

· land and soils: concentration of contaminants in the soil, contaminated surface, volume affected and surface restored.

· water: concentrations of contaminants in surface waters, volume of releases, water consumption, priority routes for infiltration and changes in temperature gradients.

· flora: number and identity of species (especially protected species that might be damaged), areas in danger of contamination and areas with increased potential for fires or flooding.

· fauna: number and identity of species, especially protected species that might be affected, the existence of protected species and migration routes.

· landscape: visual quality, changes to and/or destruction of existing structures, volume of earth movements, type and location of embankments and cleared areas.

· noise and vibration: noise levels adjacent to inhabited properties, location of inhabited properties, location of structures susceptible to vibration damage, etc.

· land use: surface area of site to be reclassified for free use following decommissioning.

· infrastructure: energy supply and use, changes in the transport network and associated traffic levels.

· human factors: doses due to levels of radiation in the area and from radioactive effluents; areas with high levels of noise and the inputs of atmospheric contaminants, etc.

· population and economy: changes in local income from taxes and special levies, level of employment, population required to change its activity performed to date, etc.

The following sections go into greater depth as regards the assessment of some of the potential impacts for a nuclear power plant decommissioning project.

3.1.1 Radiological impacts

The radiological impacts of the different dismantling alternatives will result in different doses occurring at different times to different groups of people. The doses will be due to changes to the installation, as a result both of the activities involved in decontamination and dismantling operations and of the duration of each alternative. The health effects, expressed in terms of radiation dose, correspond firstly to the normal execution of the different alternatives, and secondly to the effects of possible accidents for each alternative considered.

In assessing the radiological safety of dismantling, consideration needs to be given to three important routes of exposure: inhalation, ingestion and external irradiation. The most important route of exposure for the workers involved in dismantling will probably be external irradiation. The ingestion and inhalation routes must be minimised through application of the protection techniques normally used in these activities (surveillance and control of radiological conditions, filtration, containment, the use of confined areas with controlled ventilation, and protecting clothing and breathing apparatus).

Inhalation is likely to be the dominant route of exposure for the public, since external irradiation due to radioactive materials deposited on surfaces and ingestion should both be minimised as exposure routes during dismantling.

In the transport of radioactive materials, application of the IAEA Transport Regulations (IAEA 1996) as enacted in the particular country will ensure that inhalation and ingestion are eliminated as routes of exposure for the public and workers in normal (non-accident) transport operations, leaving external irradiation as the dominant route.

The methodology for dose calculation for each of the exposure routes considered may be obtained from the literature (e.g. USNRC 1981; USNRC 1983). The results obtained will be compared with the individual dose limits established in the applicable standards. The dose limits included in ICRP 60 (ICRP 1990) may be used as reference levels for this indicator. For the comparison of dismantling alternatives, estimates of the collective dose for the public and for workers may also be useful.

3.1.2 Noise levels and vibration

Another important and significant indicator for a nuclear power plant decommissioning project is noise level. It is important to determine the characteristics of the noise produced: a continuous noise is one that is constant with time or has only minor variations; intermittent noise is that which varies continually over time.

It should be determined whether during the dismantling works the operation of fixed or moving machinery and the performance of works activities will cause noise levels in excess of the permissible limits for those affected, the human population and biological communities in the natural protected spaces located close to the plant.

The environment receiving the impact and its characteristics will have been defined in the baseline description, as a result of which the study will focus on the potential sources of noise. The main machinery that will cause an increase in noise levels during a dismantling project is as follows: concrete crushers, cranes, pneumatic drills, compressors, diggers, bulldozers, dumpers, concreting plant, radial cutting machines, concrete mixers, ventilation and suction equipment, demolition hammers, electrical generators, conveyor belts, vibrating rollers and motor-driven levellers. In addition to the machinery, consideration should be given to the noise caused by the activities themselves, especially those relating to the transport, handling and treatment of waste materials. Account should be taken of the possibility of multiple noise sources emitting simultaneously. Some of the activities on site which create noise are also likely to cause vibration which may lead to off-site damage. Of particular importance for vibration are heavy goods vehicles and their routes through areas should be carefully planned and controlled.

3.1.3 Air quality

The dismantling activities will cause an increase in the concentration of dust particles both in the atmosphere and on the surrounding land as a result of deposition. The main activities that will produce dust are those relating to the demolition of structures, walls and floors and to rubble handling work (e.g. transport and refilling).

The concentrations will be determined taking the following into account: the quantity and nature of the material, the size of the particles produced, the meteorological conditions of the area (mainly the distribution of wind frequencies), the study radius, and the duration of the work.

Mathematical models may be used to calculate the factors of dispersion and deposition. These factors, along with the rate of emission, give rise to the concentrations of particles in the air and deposition on the surrounding land.

3.1.4 Land use

Land use is strongly conditioned by the possibility of storing off site the radioactive and non-radioactive wastes produced during operation and during the dismantling tasks themselves.

The alternatives of ‘Immediate Dismantling’ and ‘Deferred Dismantling’ imply free release of the site or partial reduction of the land area that will continue to be subject to restrictions on use, but with some degree of restoration and release of the site.

3.2 Results of Assessment

The results of the assessment will be discussed not only in terms of comparison of the predicted impacts with the impact indicators but also with the significance of the impacts in terms similar to those outlined in Section 1.3.4.

If environmental indices have been calculated for groups of impacts or for total impact then these will be discussed in the light of the weighting factors used and also, if information is available, in the light of sensitivity testing of alternative weighting schemes.

The discussion of impact significance, including any use of impact weighting schemes, must take account of the differing opinions of various stakeholder groups. It would not be considered best practice to adopt a single system of environmental indices with a single list of weighting factors. If such a system is to be used then there must be comprehensive sensitivity testing of the various factors and it is likely that a range of systems would have to be used to represent the value system of different groups. Such an approach should therefore only be used where the weighting factors can be shown to represent the full range of value systems.

Finally, close attention should be given to the assessment and presentation of risk. This is particularly necessary in relation to very low frequency events with high consequences (e.g. consequences of seismic events). If these are presented in purely probabilistic terms then the risk will be shown to be very low but the perception of risk is such that low frequency/high consequence events should also be discussed in deterministic terms.

MITIGATION MEASURES

An important step in the EIA process is the definition of measures to be applied to prevent, mitigate or correct the environmental impact of the decommissioning project.

3.3 Identification of Mitigation Measures

Each dismantling alternative implies the performance of a series of measures to address the negative effects of the project. The scope and duration of these will depend on both the project itself and on the characteristics of the site and the installation to be decommissioned.

These measures may be preventive if they remove the impact by modifying the project activity causing it, or mitigatory if they cancel, attenuate or modify the impact once it has been caused. Listed below is a generic set of measures designed to correct the possible negative impacts caused. These are applicable to the alternatives analysed, although the scope and duration will differ depending on the dismantling project:

· minimisation of exposure to radiation (the ALARA: As Low As Reasonably Achievable principle) and to contaminants through the effective performance of the programmes required by the radiological protection and occupational safety standards in force, which will have to be sufficiently rigorous and detailed, and through the use of remote handling and/or robot-based techniques;

· minimisation of atmospheric emissions of contaminants by means of the best and most cost-effective techniques available. These techniques should include the use of emission capturing systems, high efficiency filters, dust emission control systems such as moving covers, confined enclosures, spraying with coagulant and fixing solutions and the careful planning of operations for the handling and transfer of dust-producing materials;

· minimisation of releases to surface waters and of concentrations of contaminants through the recycling and re-use of waste waters, the conditioning of solid radioactive wastes and/or their treatment using the best and most economical techniques available;

· control of leachates in collecting areas and rubble tips;

· on-line control and tracking of the production and location of waste materials, associated with methods promoting their recycling or re-use;

· control of landfills and the clearing of areas;

· the safe arrangement of the main areas used for the handling and storage of radioactive, toxic and other waste materials. Those areas, in which the quantities of materials and the risk are highest, will need to incorporate construction characteristics and equipment preventing flooding, leakage, spillage and uncontrolled or inadvertent releases, and to achieve confinement and control if such events were to occur. The design of such areas should include measures preventing uncontrolled access and the risk of fires;

· minimisation of the extent of land required for the storage of radioactive wastes and installations during the latency period. This will require the intensive use of waste production minimisation techniques such as the following:

· Detailed identification and characterisation of materials prior to dismantling.

· Classification at the point of origin, elimination of intermediate stages of and decontamination prior to dismantling.

· Minimum secondary waste treatment.

· Prevention of cross-contamination and recontamination through the control of contaminated materials and of transport vehicles.

· Reduction of potential sources of risk, preventing the dispersion of materials from storage facilities and intermediate collecting areas and reduction of transport operations.

· Re-use of materials from demolition and excavation operations for refilling and topographic restoration activities;

· application of a flexible fire protection system; flexibility is an essential element, given the changing nature of the situation of the plant during dismantling;

· general use of silencers on vehicles and machinery and the minimisation or elimination of blasting operations;

· adequate personnel training, for all the levels and areas of the organisation;

· truck washing station to prevent problems of mud on the roads;

· periodic revision of obligatory safety elements, e.g. fire extinguishers and alarms;

· maintenance of hygienic conditions in the toilets for the operations personnel and other users, and in the cafeteria and canteen areas if they exist;

· modification of buildings, (e.g. size, shape and colour) to minimise visual impact;

· restoration of the natural morphology and replanting with native species if the site is not to be re-used;

· measures to promote employment, including use of the available operations personnel and promotion of sub-contracting in areas around the plant; and

· adherence to strict working hours and transport routes for movement of materials off-site and on-site.

Although these measures, and others that might be specified for a particular project, are usually incorporated into the project, it is necessary for them to be defined to a degree of detail sufficient to demonstrate not only that attempts have been made to carry them out but also that further improvements would not be justified.

3.4 Final Impact

Once the preventive and mitigation measures have been defined, the impact generated by the project may be re-assessed. The final, or residual, impact should be assessed in the way discussed in Section 7.2.

ENVIRONMENTAL SURVEILLANCE PROGRAMME

The general objective of the Environmental Surveillance Programme is to establish a system that guarantees compliance with environmental, health and safety standards and ensures implementation of prevention and mitigation measures contained in the EIS. As such, reference will be made to the monitoring plan developed as part of the EIA (see step 16 of figure 2.1). This control should be accomplished in such a way as to allow for the following:

· determination of real effects;

· direct tracking of work;

· monitoring of compliance with the environmental protection prescriptions included in the chapter on mitigation measures; and

· provision of data for the preparation or calibration of models predicting existing and/or residual contamination.

In a decommissioning project, the radioactive inventory will have been considerably reduced when compared with the plant’s former operational phase. The parameters to be monitored and controlled will be as follows:

· concentrations of contaminants in the air, including gases and particles of dust, at the site itself (work areas), at its boundaries and at the closest inhabited areas, as well as at other points where the highest concentrations have been forecast.

· noise and vibrations levels.

· control of possible leachates from waste storage areas (if appropriate).

· levels of contamination in waters, soils and sediments.

· levels of contamination in the flora and fauna of the areas closest to the site.

· phenomena of settling and erosion of landfills and embankments.

· efficiency of replanting operations, where applicable.

· surveillance of the use of authorised tips.

· surveillance of the cleanliness of roadsides.

· other surveillance operations required by the standards governing fires at industrial establishments and by civil protection standards.

In order to control these parameters it will be necessary to define on the one hand the measuring points and the frequency and methodology used for such measurements; and also the values that are to be expected, in order to be able to detect differences between the actual situation and that predicted by the EIA.

The environmental surveillance programme should include a chronological flowchart indicating the frequency of the tracking work to be performed and the effectiveness of that work.

The environmental surveillance programme will involve the following phases:

· installation of a surveillance network;

· data acquisition, storage and classification; and

· analysis of information acquired and of the causes of deviations from the expected levels.

Drawing up of periodic reports indicating: the levels of impact generated by the project, the efficiency of the mitigation measures, the degree of accuracy of the EIS forecasts and the modifications made with respect to the forecasts: enhancement of the environmental protection system and adaptive changes in the surveillance plan itself.

It may be anticipated that many decommissioning projects will be subject to an integrated quality assurance, health and safety and environmental management system. Where such a system exists it is recommended that the monitoring programme devised by the EIA should also be made part of this system. This will provide an open and transparent means of demonstrating compliance to regulatory authorities, stakeholders and the general public.
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GLOSSARY

Activated material: Material which has become radioactive as a result of bombardment by neutrons.

ALARA: As Low As Reasonably Achievable; one of the three basic principles of radiological protection.

BWR: 
Boiling Water Reactor.

Competent authority: The organisation responsible for granting development consent (i.e. determining the acceptability or otherwise of the proposed project). This will usually be the responsibility of local, regional or national government or a statutory regulatory authority.

Contamination: Radioactive substances present in or on a material, but are not part of the material itself.

Decision report: The declaration issued by the competent authority.

Decommissioning: The process of closing and securing a nuclear facility, or nuclear materials storage facility so as to provide adequate protection from radiation exposure and to isolate radioactive contamination from the human environment.

Decommissioning alternatives:

· Immediate dismantling involves dismantling and removal of all radioactive materials from the site, allowing unrestricted release;

· In situ disposal involves encapsulation of the reactor and subsequent restriction of access;

· Deferred dismantling involves a degree of early dismantling and conversion of the plant to a safe enclosure, before eventual dismantling. Detailed options can include the dismantling of some parts of the plant, usually externally accessible areas, while placing others, particularly the reactor core, into a safe enclosure mode. Most options consider the safe removal of the fuel and operational waste early in the decommissioning phase in order to obtain a significant reduction in the hazard associated with the installation.

Decontamination: The act of removing or neutralising the potential effect of a chemical, biological, or radioactive contaminant from a person, object or environment, e.g. by washing, chemical action or mechanical cleaning.

Disposal: The placing of radioactive wastes in installations providing suitable environmental protection, without the intention to recover such wastes.

EC: European Community

Ecosystem: A dynamic complex of plant, animal, fungal and micro-organism communities and the associated non-living environment interacting as an ecological unit.

Effluent: Treated wastewater or airborne emissions discharged into the environment.

Environmental impact assessment (EIA): An administrative procedure aimed at identifying, predicting and interpreting the environmental impacts that a project or activity would cause if carried out. EIA also seeks to identify ways to prevent, correct or minimise such impacts, the objective being the acceptance, modification or rejection of such projects or activities by the relevant competent public administrations.

Environmental impact: The name given to the favourable or unfavourable alteration of the environment or any of its components as a result of human action.

Environmental impact statement (EIS): The technical document to be submitted by the owner or promoter of the project to the competent authority, that constitutes one of the bases for the decision making procedure. The EIS is the primary record of the EIA process.

Emission: The release or discharge of a substance into the environment; generally refers to the release of gases or particulates into the air, or to the release of liquids into a water body.

Fauna: All of the animals found in a given area.

Flora: 
All of the plants found in a given area.

Hazardous material: Any material capable of posing an unreasonable risk to health, safety, or property

Human factors: The biomedical, psychosocial, workplace environment, and engineering considerations pertaining to people in a human-machine system. Some of these considerations are allocation of functions, task analysis, human reliability, training requirements, job performance aiding, personnel qualification and selection, staffing requirements, procedures, organisational effectiveness, and workplace environmental conditions.

Impact indicator: A variable that has been ascribed a meaning additional to its scientific meaning, in order to reflect a social concern regarding the environment and coherently incorporate it into the decision-making process.

Mitigation: The purposeful implementation of decisions or activities that are designed to reduce the undesirable impacts of a proposed action on the affected environment.

Monitoring: 
Activity involving repeated observation, according to a pre-determined schedule, of one or more elements of the environment to detect their characteristics (status and trends).

Natural resources: 
Features that have ecological, economic, recreational, educational or aesthetic value.

NGO: Non-governmental organisation.

Nuclear facility: A facility whose operations involve radioactive materials in such form and quantity that a significant nuclear hazard potentially exists to the employees or the general public. In addition to nuclear power plant this includes facilities that: (1) produce, process, or store radioactive liquid or solid waste, fissionable materials, or tritium; (2) conduct separation operations; (3) conduct irradiated materials inspection, fuel fabrication, decontamination, or recovery operations; or (4) conduct fuel enrichment operations. Incidental use of radioactive materials (e.g., check sources, radioactive sources, x-ray machines) does not necessarily require the facility to be included in this definition. Accelerators and certain other research facilities are generally not included in this definition, although research reactors generally are.

NPP: Nuclear power plant.

PWR: 
Pressurised Water Reactor.

Proposal: Any proposed project, policy, programme, plan or other activity which may fall within the scope of environmental impact assessment legislation

Protected areas: Terrestrial or aquatic areas reserved under Commonwealth, State or Territory legislation, primarily for nature conservation purposes

Public: Any individual or group

Public consultation: 
A range of techniques that can be used to inform, consult or interact with stakeholders affected by a proposal.

R & D: Research and development.

Radioactive waste: Any waste material or product for which no future use is contemplated and which contains, or is contaminated by, radionuclides in concentrations or with levels of activity higher than limits established by the relevant regulations.

Radioactive waste management: A set of technical and administrative activities for the handling, treatment, conditioning, transport, storage and disposal of radioactive wastes. The ultimate objective is to protect mankind and the environment from the radiation emitted by the radionuclides contained in the wastes, minimising the burden of such protection to future generations.

Scoping: An early and open activity to identify the impacts that are most likely to be significant and require investigation during the EIA work. Scoping can also be used to:

· Identify alternative project designs/sites to be assessed

· Obtain local knowledge of site and surroundings

· Prepare a plan for public involvement.

The results of scoping are frequently used to prepare a Terms of Reference for the EIA.

Screening: Preliminary activity undertaken to classify proposals according to the level of assessment that should occur.

Stakeholders: Those who consider themselves (or those whom they represent or serve) to be potentially affected by a proposal, or to have an official interest, e.g. local people, the proponent, government agencies, NGOs etc.

Storage: A stage of radioactive waste management, generally consisting of placing the radioactive wastes in an installation providing adequate environmental, thermal, chemical and physical protection, including monitoring arrangements. Depending on the period involved, this may be short- or long-term.

Terms of Reference: 
Written requirements governing for example EIA implementation, consultations to be held, data to be produced and form/contents of the EIA report. Often produced as an output from scoping.

Transboundary impact: Any impact upon an area under the jurisdiction of one party, caused by a proposed activity the physical origin of which is situated wholly or in part within an area under the jurisdiction of another party.
















� 	Directive 85/337/EEC on the assessment of the effects of certain public and private projects on the environment (European Commission, 1985), amended by Directive 97/11/EC (European Commission, 1997).


� 	Much of the existing guidance dates from 1996 and is being revised by DG Environment; an interim report on the possible revisions to this guidance has been reviewed and taken into account in this report.


� The Espoo Convention applies to any signatory country that is potentially affected, whereas the EC Directive is limited to another Member State.


� See section on “notifications” under key issues above.
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